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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢Qusnke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa HAa OCHOBE MOJIOKEHUN W TpeOOBaHUM K pe3yjbTaTraM
OCBOEHHSI OCHOBHOW 00pa3oBaTeNbHOW Hporpammel, mpeactaBieHHbix B PI'OC
COO, a Ttakxke ¢ yuy€roM ¢eaepaqbHON pabouell NporpaMMbl BOCIHUTAHUA U
KOHLEMUMU MpernojaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaX Poccuiickon Oenepanuu, peAIN3YIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

Copeprxanue NporpaMMbl 10 (PU3KMKE HAINPaBIECHO HA (OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa oOyuaromuxcs 10—-11 kmaccoB mpu oOydyeHun ux pusuke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOro nonaxona. Ilporpamma
no ¢usuke coorBercTByeT TpeboBanusm OI'OC COO k mIaHUPYEeMbIM
JUYHOCTHBIM, MPEIMETHBIM W METallpeIMETHBIM pe3yiabTaTaM OOydYeHHs, a TaKKe
YUUTHIBAET HEOOXOJMMOCTh pealM3allMd MEXIPEAMETHBIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU NpeaMeTaMu. B Hell onpenensioTcsi OCHOBHbIE
e u3ydeHus: GU3MKU Ha YpOBHE CpeHero ooiiero oopa3oBaHus, TUIAHUPYEMbIE
pE3yNbTaThl OCBOCHUS Kypca (DU3UKHU: TUYHOCTHBIE, METAPEIMETHBIC, IPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3suKe BKIOYAET:

. IUTAHUPYEMBIE PE3YIbTaThl OCBOCHHS Kypca (pu3uMku Ha 0a30BOM YpOBHE, B
TOM YHCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;
. cozepkanue yuyeoHoro npeameta «Pusnka» Mo rojgam o0ydeHusl.

®du3rka Kak Hayka o Haubosee OOHIMX 3aKOHAX MPHUPObI, BBHICTYMAs B KadyecTBE
y4eOHOTro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHM 00
okpyxaroreM wMupe. IIKonbHBIH Kypc (GU3UKH — CHCTEMOOOpPA3YIOMUHA IS
€CTECTBEHHO-HAYYHBIX YYE€OHBIX TMPEIMETOB, TOCKOJIbKY (PHU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOIOTHEH,
dbuzmdeckorr reorpaduert u  acTpoHoMuen. lcmonb3oBaHME W AKTUBHOE
npuMeHeHue  (QU3MYECKUX  3HAHWUW  OMpeNessieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOSHUS KOCMOCA,
MOJy4YEHUsI HOBBIX MAaTEpPUaJIOB C 3aJaHHBIMM CBOWCTBAMU W Apyrux. M3ydenue
(Gbu3MKU BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI
Mupa oOydJarommuxcs, B (OpPMHUpPOBAHWE YMEHUN NTPHUMEHSATh HAYyYHBIH METOJ
MMO3HAHUS MIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIICIOBAHUIA.

B ocHOBY Kypca ¢u3uKu 1151 YpOBHS CPETHETO OOIIETO 00pa30BaHUS MOJOXKEH PST
UJIeH, KOTOPBIE MOXKHO PaCCMAaTPUBATh KAK MPUHIMIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCA JIOTMYECKHU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHal U3 BCEX pa3lesioB (DU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW mMaTepuan Kypca GU3HKU 0O0bEIUHEH
BOKpYr ¢u3nueckux Tteopuil. Benymmm B Kypce sBusercs (OpMHpPOBaHUE
MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€puu, BEUIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzauus mpeanoyiaraeT  HUCHOJb30BaHUE
IYMaHUTApHOTO NOTEHLIHANa (PU3UUYECKOM HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
($u3MKU ¢ pa3BUTHEM OOUIECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
1 HKOJIOTHYECKUMU ITpoOIeMamu.

Hoes npuxnaonou uanpasiennocmu. Kypc Gu3uku npesrnonaraet 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX NPUIOKEHUN H3YYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanuzyercs MOCpeICTBOM BBEICHUS 3JIEMEHTOB COJIepKaHus,
NOCBSIIEHHBIX SKOJOTUYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbBI C
pa3BUTHEM TEXHMKHU U TEXHOJIOTMH, a TaKKe 00CYKIeHUs MpoOeM pallioOHAIbHOTO
IPUPOJIOTIOJIH30BAHUS U HKOJIOTMYECKOM 0€30MacCHOCTH.

CrepXHEBBIMM  dJIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISOTCA (u3nueckue Teopuu (PopMUpOBaHUE MPEACTABICHUA O
CTPYKTYpE MOCTpOeHUs (PU3UUYECKON TeopuH, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
PUHITMIIOB B COBPEMEHHBIX MPECTABICHUSIX O MPUPOE, TPAHHUIAX TPUMEHUMOCTH
TEOpUH, JJIS ONIMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).
CucTeMHO-/1eSITeIbHOCTHBIN MOJIX0/T B Kypce (PU3MKH peamu3yeTcs MPek/Ie BCeTo 3a
C4€T OpraHu3ali HSKCIEPUMEHTAIBHOU JIeATeNbHOCTH oOyuwatomuxcs. s
0a30BOro ypoBHsI Kypca (UM3MKH — 3TO MCIOJIB30BAHHWE CHUCTEMBbI (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPHIE B MporpaMmme
no ¢usznKe OO0bEAMHEHbl B OOIIMN CIHCOK YYEHHYECKHX MPAKTHYECKUX pPalOT.
Boienenne B yKa3aHHOM TiepedHe JabopaTOpHBIX paldOoT, MPOBOJUMBIX IS
KOHTPOJISI M OLIEHKH, OCYIIECTBISCTCS YYaCTHHKaMU 00pa3oBaTelbHOTO Mpoliecca
UCXOJII U3 OCOOCHHOCTEH IUIAaHMPOBAHMSA W OCHAIeHus kaOuHera (usuku. [lpu
9TOM oOOecreunBaeTcss OBJaJCHUE OOYYAIOMIMMHCS YMEHHUSIMH TMPOBOAHTH
KOCBEHHBIE H3MEPEHMsI, WCCICAOBAHMUS 3aBUCUMOCTEH (M3UUYECKUX BEIUYMH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonpioe BHUMaHuE ylenseTcsl PelIeHUI0 PAaCYETHBIX U KaueCTBEHHBbIX 3anad. [Ipu
ATOM [JIsi pAacu€THBIX 3aJa4y MPUOPUTETOM SBIISIIOTCS 3aJauyd C SIBHO 3aJaHHOMN
¢usnyeckoll MOJEIbIO, TO3BOJSIONIME TMPUMEHATh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK K3 OJHOr0 paszfeia Kypca, TaK M UHTETpUPYysd 3HAHUS U3
pa3HbIX pa3fenoB. [l KauecTBEHHBIX 3a/1ady MPUOPUTETOM SIBIAIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SBICHUH M TPOIECCOB B OKPYXKArOIIEH
KU3HU, TpeOyrommue BbIOOpa (U3MYECKON MOAENU IJisi CHUTyalluu MPAKTUKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B cootBerctBun ¢ tpeboBanusimu OGI'OC COO k maTepuaibHO-TEXHUYECKOMY
o0OecrieueHUI0 y4eOHOro Impoiecca 0a3oBbI YpoBEHb Kypca (U3UKH Ha YpPOBHE
cpeaHero oOiiero 00pa3oBaHUsI JOJDKEH H3Y4aTbCsl B YCIOBHUSIX MPEIMETHOIO



kaOuHeTa (U3UMKU WM B YCIOBHUSAX HHTEIPUPOBAHHOTO KaOWHETa MNPEIMETOB
€CTECTBEHHO-HAYYHOro 1ukia. B xabuHere (QU3MKH AOHKHO OBITh HEOOXOIMMOE
nabopatopHoe OOOpYyIOBaHWE JUIsl BBHIMOJTHEHUS YKa3aHHBIX B Mporpamme Io
(u3HKe YUEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.
JleMoHCTpanmoHHOE 00O0pyAOBaHHE (GOPMUPYETCS B COOTBETCTBHM C MPUHIUIIOM
MUHUMAJIBHOM JOCTaTOYHOCTH W OOECNEeYMBAET IMOCTAHOBKY INEPEUMCICHHBIX B
nporpaMme no (pU3MKE KIIOUEBBIX JEMOHCTPAIMil Il UCCIENOBAaHUSA HU3Yy4YaeMbIX
SBIICHUI ¥ TIPOIIECCOB, HMIHUPUYECKMX H (yHIaMEHTANbHBIX 3aKOHOB, UX
TEXHUYECKUX TPUMECHEHHIA.

JlabopaTtopHoe  oOopyaoBaHHWE JUISI  YYEHUUYECKUX  MPAKTUYECKUX  padoT
dopMupyercst B BUJE TEMaTHYECKUX KOMIUIEKTOB M OOECIeunMBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JByX oOyvaromuxcs. Temarnueckue KOMIUIEKTHI
1abopaToOpHOro 000pYyNOBaHUA JOJKHBI OBITh TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIOJIb30BAHUM AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX J1abOpaTOpHil.

OCHOBHBIMHM LIETISIMU U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SABIISIOTCS:

. dbopMHUpOBaHUE UHTEpPeca M CTpPEeMJICHHUS OOYy4alolUXCcs K HAyYHOMY
U3yYEHUI0 TPUPOABI, pa3BUTHE WX HWHTEIUIGKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3BUTHE MPEACTABICHUN O Hay4YHOM METOJE IMO3HaHUA U (OPMHUpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

. dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa U3y4eHUs: OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKHU;

. dbopMupoBaHUE YMEHUN OOBSCHATH SIBIICHUS C UCTOIb30BaHUEM (U3HUUECKUX
3HAHWM U HayYHBIX JIOKA3aTEJIbCTB;

. dbopMuUpoBaHUE TPEACTABICHUNW O poOIU (U3UKUA [JIsT PA3BUTUS JIPYTHUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHue STUX 1enel oOecreunBaeTcs pEIICHWEM CIEAYIIUX 3aJad B
Ipoliecce U3ydeHus Kypca (GU3NKHA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

. NpUOOPETeHNE CUCTEMBbI 3HAHUN 00 O0mUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUsX, BKJTFOYAS MEXaHHKY, MOJIEKYJISIPHY IO bu3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

. dbopMHUpoBaHUE YMEHHI MPUMEHATHh TEOPETUUECKUE 3HAHUS NI OOBSICHEHUS
¢usnuecknx SBICHUW B TPHUPOAEC W JUIsl TMPUHATHAS TPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

. OCBOCHHE CIOCOOOB pEHICHUS pPa3INYHbIX 3a7ad C SBHO 3aJIaHHON
duznueckor MOMENbI0, 3a1ad, TOJPa3yMEBAIOIIUX CAMOCTOSTENBHOE CO3JaHUE
br3UIeCcKOl MOICIH, aJICKBATHOW YCIOBUSAM 3aJ1auH;

. MOHMMaHuEe (U3MYECKUX OCHOB W TPUHIUIOB JEUCTBUS TEXHUYECKHUX
YCTPOUCTB Y TEXHOJIOTUIECKUX TPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;



. OBJIAJICHUE METOJIaMH CaMOCTOSATEIBLHOTO TUIAHUPOBAHUS ¥ TPOBEIACHUS
¢u3HUecKnX  OKCIMEPUMEHTOB, aHajdW3a ¥  HWHTEpHpeTanud  HHQPOPMAIHH,
OTIpeIeTICHUS TOCTOBEPHOCTH MOJTYUCHHOT'O PE3yIbTaTa;

. CO37aHUE YCJOBUH IS Pa3BUTHS YMEHHH TPOEKTHO-UCCIIEN0BATEILCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wu3yuenue ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE CpeIHEro O0OIIero
oOpazoBanus oTtBoauTCca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HeeN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemsrii B mporpamMme 1o (Gpu3uke nepedcHn 1a00paTOPHBIX U MPAKTHUSCKHUX
paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTENIb JENaeT BBIOOP MPOBEICHUS
7a00paTOPHBIX pPabOT M OMBITOB C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
00y4Jaromuxcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

@dusuka — Hayka o mpupone. Haydnble MeTOABI ITO3HAHUs OKPYXKAIOLIETO MUpA.
Ponp skcnepuMeHTa M TEOPUM B MPOLECCE NMO3HAHMS NMPUPOJABL. DKCIEPUMEHT B
¢du3zuke.

MopenupoBanue (GU3MYECKUX SBICHUH M mpoueccoB. HaydHble TuUMOTE3HI.
®duznyeckre 3aKOHbI U TeOopuHU. ['paHMIIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb 1 mecto ¢u3nku B POPpMUPOBAHUU COBPEMEHHONW HAay4YHOW KapTHUHBI MUPA, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe IBUxkeHUE. OTHOCUTEIBLHOCTh MEXaHUUYECKOTO JABMXeHUs. Crucrema
otcuéTa. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpeliHssE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOUYKH, MX MPOEKIMA HAa OCH CHCTEMBbl KoopauHat. ClioxeHue
NEpEMENIEHUN U CI0)KEHNE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSAMOJIMHEHHOE JBWkeHue. ['paduxu
3aBUCUMOCTU  KOOPAMHAT, CKOPOCTH, VYCKOPEHHS, MNYyTH W TEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe mazieHre. Y CKopeHre CBOOOTHOTO TaICHHUS.

KpuBonmueitnoe nBuxkeHue. JBHKEHHE MATEPUAIBHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJX CKOPOCTBIO. YTJIOBAsl CKOPOCThb, JMHEWHAs CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuueckne ycTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHE: CIIUJIOMETP, JIBUKCHHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIEC TIEPEIAYU.

Jlemoncmpayuu

Mopgens cucrtembl OTCUETA, WIUIIOCTPALUMS KUHEMATUYECKHUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGntonenune nBuxkeHus Tena, OpOIIEHHOTO TOJA YIJIOM K TOPHU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.

HanpaneHnne ckopocTr npu ABUKEHUHU 110 OKPY>KHOCTH.



Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHne HEPaBHOMEPHOTO [JBWKEHUS C LEJIbI OINPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOMIEHHS MEXAY IYTAMH, MNPOWICHHBIMH TEJIOM  3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHHU TPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBmxeHus Teiaa, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpuauun otHocutTenbHOCTH ["anmunes. Ilepswit 3akoH Hbrorona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa mist
MarepuanbHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TaroteHus. Cuna tsokectu. [lepBasg kocMu4eckasi CKOpOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokos, ckonbxkeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHHsl CKOJIbKEHHUSI M cuiia TpeHus nokos. Koadduiument tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COFOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpamieHud. [linedo cuibl. YciaoBusi paBHOBECHS
TBEPIIOTO TENA.

TexHU4YecKne yCTPOMCTBA U MPAKTUUECKOE NMPUMEHEHUE: MOAIIUIHUKA, JBUKECHHUE
VMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHne nHepIUU.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena ripu yCKOpEeHHOM NOABEME U MIAJICHHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHUJI  YINPYTOCTH, BO3HUKAKOUIMX B INPYXKHUHE H
pe3HOBOM 00pasIie, OT uXx AehOopMaIiiH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TeEJa, UMEIOIIETO OCh BPAILLICHHUS.
Tema 3. 3akonvt coxpaneHus 6 mexaHuke



Nmnynbc MatepuanbHOW TOUKM (Te€la), CUCTEMBbl MaTepUalbHBIX TO4YeK. Mmmyibc
CWIbl U W3MEHEHHME HMMITyJIbCa Tela. 3aKOH COXPAaHEHUS MMITyJbca. PeakTuBHOE
JBUYKCHHE.

PaGora cuiibl. MOIIHOCTD CUJIBIL.

Kunernueckast »oSHepruss MaTepuajbHOM TOuku. Teopema 00 U3MEHEHHH
KUHETUYECKOU SHEPTHUH.

[lotenuuanbuass sHeprus. lloTeHuuanbHas 3HEPrusi ynpyro aepopMHUpPOBaAHHOM
npyxuHsbl. [loTeHunanbHas sHEPrus Tena BOJIU3U NOBEPXHOCTH 3EMITH.
[loTeHnuanbHble U HEMOTEHIIMAIbHBIE CUIIbI. CBS3b PaOOTHl HEMOTEHIIMABHBIX CHUII
C H3MEHEHHMEM MEXAHUYECKOW DHEPrUM CHUCTEMBI TeEJl. 3aKOH COXPaHEHUs
MEXaHUYECKOU SHEPTUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue YCTpOWCTBA U IPAKTHUYECKOE IIPUMEHEHHUE: BOJIOMET, KOIEp,
NPYKUHHBIA MHCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa MOTEHIIMATBLHOM SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne abCoNOTHO HEYIIPYIOro yjiapa ¢ HOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIBI C U3MEHEHUEM MEXaHUUYECKON SHEPruu Tena Ha
[IPUMEpPE PACTSKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHUHETUYECKOM TEOpPUM M HX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddys3umsa. Xapakrep ABMIKEHUS W
B3aUMOJICMCTBUS YacTUI[ BemiecTBa. MoJenu CTPOCHUS Ta30B, >XUJIKOCTEH |
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojieniel. Macca u
pasmepsl MoJiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUYECKON
TEOpUH HACaTbHOr0 Ta3za. AOCONIOTHas TemIleparypa KakKk Mepa CpeaHen
KUHETUYECKOW PHEPruM TEIUIOBOrO ABMXKEHUA 4dacTul] raza. lllkama temmepatyp
KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa—Kiamneiipona. 3akoH
Janerona. M3omponecchl B HACATbHOM Tra3e € MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe MpelCTaBICHUE M30MPOLIECCOB: M30TEpMa, H30X0pa,
nzobapa.



TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoOMETp.
Jlemoncmpayuu

OnbIThI, TOKa3bIBAIONIUE JUCKPETHOE CTPOCHME BeliecTBa, (GoTorpaduu MOJIEKYI
OPraHUYECKUX COCITUHECHUU.

OmnpiTel 0 1UDPYy3Un KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.
Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, WJUTIOCTPUPYIOLIAE YPABHEHUE COCTOSIHUS UI€AIBHOTO ra3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenne Macchl Bo3Ayxa B KJIAaCCHOM KOMHaTe Ha OCHOBE M3MepeHuM o0bEMa
KOMHATBhI, JABJICHUSI U TEMIIEPATYPhl BO3/1yXa B HEW.

HccnenoBanne 3aBUCUMMOCTH MEXY apaMeTpaMy COCTOSTHUS pa3peKeHHOro rasa.
Tema 2. Ocnosvl mepmoouHamuxku

TepMmoauHamuueckas cuUCTEMa. BHYTpeHHsII DJHEpPrusi TEPMOJIMHAMUYECKOMN
CUCTEeMBbI M crocoObl €€ m3MeHeHus. KonudecTBo TerioTel U pabota. BHyTpeHHss
SHEprus OJIHOATOMHOTO UJICAJIBHOTO rasa. Bunbl TEIJIONEPEAAUH:
TEIJIONPOBOJIHOCTh, KOHBEKILIMS, U3JTy4deHUE. YIelbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEmnoTel npu TeIionepesaye.

[Tonsitue 06 annabatHoM mporiecce. [lepBriif 3aKkoH TepmoauHaMuku. [IpuMenenue
IEPBOro 3aKOHA TEPMOJMHAMUKHM K u3ompoleccaMm. ['paduueckass uHTEpIpeTanus
paboTHI raza.

Bropoii 3akoH TepmoauaamMuku. HeoOpaTuMocCTh IpOIIeCCOB B IPUPO/IL.

TennoBeie Mammubl. [IpuHIUNB AeHCTBUS TEIIOBBIX MamwuH. [IpeoOpa3oBaHus
SHEPIHMH B TEIUIOBBIX MamuHaX. KoadPuImeHT moje3HOro AEHCTBUS TEIIOBOM
maruHbl. [{ukn KapHo u ero ko3¢ ¢GuiueHT mnoie3Horo AeMcTBus. IKOJIOTUYECKUE
POOIEMBI TETIJIOIHEPTETHKH.

TexHuueckne ycTpOilCTBa U MPAKTUUYECKOE MPUMEHEHHE: JBUTATEb BHYTPEHHEIO
Cropanusi, ObITOBON XOJOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEH SHEPTUH TeJa MPU COBEPIICHUH paOOThI: BBUIET MTPOOKH U3
OYTBUIKH IO/ ICHCTBUEM CXKATOTO BO3/IyXa, HarpeBaHue ddupa B JTaTYHHOU TpyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTHUM (TeMIIepaTypbl) Tejla NpH TEeIIonepeaaye.

OmnbIT 0 aarabaTHOMY PaCIIUPEHUIO BO3/IyXa (OMBIT C BO3IYIIHBIM OTHUBOM).
Mogenn mnapoBoil TypOWHBI, JBHUrareiis BHYTPEHHErO CrOpaHus, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3Mmepenne yaenbHON TEMIOEMKOCTH.



Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Dazoevie nepexoovl
[TapooOpazoBanue u koHAeHcauus. McmapeHne u kumneHue. AOCONIOTHASs U
OTHOCHUTENIbHAS BIIAXKHOCTh BO3Ayxa. HaceleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHHUS.

Tépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. JKuakne xpucramibsl. CoBpeMmeHHble Marepuanbl. [lnaBneHune u
KpUCTaiM3anus. Y aenbHad Teriora miasieHus. Cyonumanus.

VYpaBHeHHE TENIO0BOrO OajiaHca.

TexHuueckne ycTpoiuCTBAa M MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KQJIODUMETP, TEXHOJOTHUH IOJYYEHHsS COBPEMEHHBIX MAaTEpUajOB, B TOM YHUCIE
HAaHOMAaTEpHUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBILIEHHBIX MAPOB.

Kunenune npy noHWKEHHOM J1aBJICHUU.

Cnioco0bl M3MEPEHUS BIAXKHOCTH.

HaGmonenue HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTaJlIOB.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3mepenne 0THOCUTENBHOM BIAXKHOCTU BO3AYXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tela. DNEKTpUYECKU 3apsl. J(Ba BuAa SIEKTPUYECKUX 3apsiiOB.
[IpoBOAHUKHM,  OUPJEKTPUKKM W MOJYOPOBOJAHUKUA.  3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aunmopeiictBue 3apsgoB. 3akoH Kynona. ToueuHblid 3neKTpUyYEcKU 3aps.
Onektpuueckoe mnozne. Hanpsok€HHOCTh — anekTpudeckoro mnons. [lpuHnmn
CYNEpHO3ULUN BIEKTPUUYECKUX TMoied. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJIAL.

PabGora cun amekrpocratmdeckoro mons. IloreHiuman. Pa3HOCTh MOTEHITMAIOB.
[IpOBOJHMKM W AUADNIEKTPUKH B DIIEKTPOCTATHYECKOM ITone. Jlusnekrpuueckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KoHneHcaTop. DIEKTpPOEMKOCTh IJIOCKOTO  KOHJEHCATopa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuuecknue  yCTpOMCTBA W MPAKTHUYECKOE IMPUMEHEHHUE:  JJIEKTPOCKOI,
ANEKTPOMETpP, JJIEKTPOCTATHYECKAs 3alluTa, 3a3eMJICHHE JJIEKTPONPHOOPOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOlCTBO M MIPUHIUIT IEUCTBHS SIEKTPOMETPA.

B3anmopelicTBre Ha3NEKTPU30BAHHBIX TEN.



DIIEKTPUUYECKOE TIOJIE€ 3APSIKEHHBIX TEJL.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3NIEKTPUKH B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAAW IUIACTHH,
PacCTOSIHUA MEXIY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3Mmepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannwtii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax
DJIEKTPUUYECKUN TOK. Y CIOBHS CYLIECTBOBAHUS 3JEKTPUUYECKOrO TOKa. McTOYHMKH
Toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEemnu.

DJIEKTPUUYECKOE  COMPOTHUBJIICHUE.  YJIETbHOE  COINPOTUBICHUE  BEILIECTBA.
IlocnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEJUHEHUE POBOJHUKOB.

Pabora anekTpudeckoro toka. 3akoH [[xoyns—JIenma. MOIHOCTh ANMEKTPUUECKOTO
TOKA.

DIIEKTPOABIIKYIIASI CWJla U BHYTPEHHEE COMPOTHUBIIEHWE HMCTOYHMKA TOKAa. 3aKOH
Oma aj1s1 IoTHOM (3aMKHYTOM) 2yieKTpruueckoi nenu. KopoTtkoe 3ambikaHue.
DNEeKTpPOHHAsI MPOBOJUMOCTh TBEPIBIX METALIOB. 3aBUCHMOCTH COINPOTHBIICHUS
METaJUIOB OT TeMInepaTypbl. CBEpXITPOBOAUMOCTD.

DNeKTpUYeCKUi TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.
[TonynmpoBoguuku. CoOCTBEHHAs: M MPUMECHAs! MPOBOJUMOCTD MOJTYIPOBOJTHUKOB.
CgoiicTBa p—n-tiepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUUECKU TOK B pacTBOPAX U paciliaBax 3JIEKTPOIUTOB. DIEKTPOIUTHUECKAS
JIYCCOLMAIUsl. DIEKTPOJIN3.

DJIeKTpUUYECKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOSITCIbHBIN pa3psil.
Monnus. [1na3zma.

TexHnueckne ycTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocrar, HMCTOYHHUKH TOKA, AJIEKTPOHATPEBATEIIbHBIC puoOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BAKYYMHBIN THOJ,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TaThBAHUKA.
Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsKEHUS.

3aBUCHUMOCTb CONPOTUBJICHUS LHUIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI, TIJIOMIAIH
MOIIEPEYHOr0 CEYEHHS U MaTepHUaa.

CwmenianHoe COeIMHEHUE MTPOBOJIHUKOB.

[Ipamoe  u3MepeHue  SIEKTPOABHXKYIIEH  cuibl.  KopoTkoe — 3aMbIKaHHe
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.



IIpoBOAUMOCTE 3JEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul

N3ydyeHne cMeanHoro COeIUHEHNs PE3UCTOPOB.

N3Mepenune siEKTpOABUKYIIEH CHJIBI HCTOYHMKA TOKa M €ro BHYTPEHHETO
COIIPOTUBIICHUS.

HaGmtonenue snekTposusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usmnku 6a3oBoro ypoBHs B 10 kiacce oCylIECTBISETCS ¢ yUETOM
coJiep KaTesIbHbIX MEXKIIPEJAMETHBIX CBSI3€ C KypcamMu MaTeMaTHKH, OMOJIOTuu,
XUMHH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle  nouamus, CBSI3aHHbIE C HW3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHHME, HAY4YHBIM (akT, runore3a, (u3MUecKkas BEIWYMHA, 3aKOH,
TEopusl, HAOIIOACHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENh, U3MEPEHUE.
Mamemamuxka: pelieHue CUCTEMbl YpaBHEHM, JuHEHHas (yHKuUMs, Mapadoa,
runepOosia, uX TpadUKd U CBOICTBA, TPUTOHOMETpUUYECKHE (YHKIIMHU: CHUHYC,
KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI ¥ UX IPOEKIUU HA OCU KOOPAUHAT, CII0)KEHUE BEKTOPOB.

Buonoeua: mexaHudeckoe JABI)KEHHE B JKUBOM mpupozae, Auddysus, ocmoc,
TEIIOOOMEH KMBBIX OpPraHM3MOB (BHJbI TEIUIONEpeaayud, TEIJIOBOE PAaBHOBECHE),
JIIEKTPUYECKUE SIBIICHUS B )KUBOM IIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEH U Ta30B,
JJIEKTPUYECKUE  CBOWMCTBA  METAJUIOB,  DJIEKTPOJIUTHUYECKAss  JHUCCOLMALNS,
raJbBaHUKa.

I'eoepagpusa: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHUE JBHKEHUH C HCIOJIB30BAaHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, NOALIMITHUKY, UCIIOJb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCa B
TEeXHHUKE (pakeTa, BOOOMET W JpYyrue), ABUTaTelb BHYTPEHHETO CTOPAHMS, MapoBas
TypOuHa, OBITOBOM XONOAWIBHUK, KOHIWLIMOHEpP, TEXHOJOTHMH TMOJyYEHUS
COBPEMEHHBIX MAaTE€pUaJiOB, B TOM YHUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTAaTUYECKasl 3aIIUTA, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIN
NPUHTEDP, BJIEKTPOHATrpeBaTENIbHbIE MPUOOPHI, IIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJbBaHUKa.

11 KVIACC

Paznen 4. DinekTpoanHaMHUKAa
Tema 3. Macnummnoe none. InNeKmMpoOMaAZHUMHAA UHOYKUUSA



IToctosHHbIe MarHuThl. B3auMoaelcTBHE MOCTOSHHBIX MarHuToB. MarsnurtHoe
nosne. Bextop MarHuTHOM MHAYKUUH. [IpyHIMI Cyneprio3uiui MarHUTHBIX IOJICH.
JIuaum MarHuTHOM wuHAYKUMH. KapThHa JMHMM MarHUTHOW WHIYKLIHMM I10JIS
ITOCTOSIHHBIX MArHUTOB.

MarHuTHOE Moje NMpPOBOAHMKA ¢ TOKOM. KapTWHa NMHUN MHIYKIIMM MarHUTHOTO
IIOJIs1 UIMHHOTO NIPSIMOTO IPOBOJHHMKA M 3aMKHYTOrO KOJIBLIEBOTO IPOBOJHUKA,
KaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTBue NpoOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuina JlopeHna, €€ Monynb M HalpaBlICHUE. [[BH)KEHHE 3apsyKEHHOM YacTHIIBl B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cumsl Jlopenna.

SIBneHne >MeKTpOMarHUTHOW MHAYKUMU. [IOTOK BEKTOpa MarHUTHOW HMHAYKIUU.
ONEeKTpOABWKYIIas CHWJIa WHAYKIUU. 3aKOH JJIEKTPOMAarHUTHOW HHIYKIIMHU
Qdapanes.

BuxpeBoe nanekTpuueckoe Tmosie.  OJEKTPOABMKYLIAs Cujla MHAYKIUU B
IPOBOJIHUKE, IBUKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.
IIpaBuno Jlenua.

NHIyKTUBHOCTD. SBnenue CaMOMHIYKLIUH. DNEeKTpOABHKYIIAs cuia
CaMOUHIYKIIHMH.

DOHeprusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHUE: MOCTOSIHHBIE MarHuThI,
JJIEKTPOMArHUThl,  3JEKTPOJABUIATENb, YCKOPUTEIHU  DJIEMEHTAPHBIX  YaCTHIL,
WUHYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME IIEKTPOMArHUTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JEKTPOJBIKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH HW3MEHEHHS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne MarHuTHOTO IOJIS KATYLIKH C TOKOM.

NccenenoBanne neicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccenenoBanue sBIEHUA 2JIEKTPOMAarHUTHOM MHAYKIUU.



Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenpnas cuctema. CBoOOAHBIE MEXaHHUECKHE KojeOanus. ['apmoHnyeckue
koneOanus. Ilepuon, wacrora, ammiutyga u (aza koneOanuid. IlpyXKUHHBIHI
MagATHUK. MareMaTuyecKuil MasTHUK. YpaBHEHHUE TapMOHHYECKUX KOJIeOaHMI.
[IpeBpaiiienne 3Hepruu Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubrit kKoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS B UACATLHOM
K0J1e0aTeTbHOM KOHTYDE. AHanorus MEXKITY MEXaHUYECKUMU u
ANEKTPOMAarHUTHbIMU ~ Kojiebanusimu. @opmyna TomcoHa. 3akoH coXpaHEHUs
SHEPrUU B UJEATBHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxarouux KojieOaHUAX. BBIHYXIEHHbIE MEXaHUYECKHE
kosneOanus. Pesonanc. BeiHyX/I€HHbIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.
Ilepemennblii TOK. CUHYCOMAAIBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIUIMTYJTHOE U JEHCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U HAIPSHKEHUSI.
Tpancdopmartop. IlpousBoacTBo, Tmepegaya W TNOTPEOJICHHE DJIEKTPUYECKOM
SHEPIruM. JKOJOTHMYECKHWE PUCKU IPHU NPOMU3BOACTBE 3JEKTposHepruu. KymnbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTpONCTBA M NMPAKTUYECKOE NPUMEHEHHE: JIEKTPUYECKUN 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, TMHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB  KosieOaTenbHOM  cUCTeMBbl  (MPYKUHHBIA — WIH
MaTeMaTU4YEeCKUM MasiTHUK).

HaGmronenue 3aTyxaronumx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

Ha6monenue peonanca.

CB0OOIHBIC JIEKTPOMATHUTHBIC KOJICOaHUSI.

OcuwuiorpaMmbl  (3aBUCUMOCTH CHJIBI TOKa M HANpPsKEHUS OT BPEMEHH) ISt
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mpu  mocimenoBaTENbHOM — COCAMHEHHMM — PE3UCTOpa,  KaTYIIKU
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mogenb JIMHUM 3JIEKTPOINEePeIayu.

Yyenuueckuii sxcnepumenm, nabopamoprusie pabomol

NccnenoBanne 3aBUCUMOCTH MEPHOJIa MAJIbIX KOJIeOaHUM Irpy3a HA HUTH OT JJIMHBI
HUTHU U MACCBI Tpy3a.

HccnenoBanne mnepeMEHHOrO TOKA B LIENM W3 IOCIEIOBATEIBHO COECIUHEHHBIX
KOHJIEHCATOpPa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmpoOMazZHUNHbLE 60IHbL

Mexannyeckue BOJIHBL, yciaoBus — pacnpoctpaneHus. llepuon.  Ckopocth
pacrpocTpaHeHuss H JJJiMHA BOJHBL [lomepeuHble U MOpPOJOJIbHBIE BOJIHBIL.
Nurtepdepentus u qudpakius MEXaHUUECKUX BOJIH.



3Byk. CxopocTh 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.
DJIEKTPOMArHUTHBIE BOJIHBI. YCJIOBUA HW3IYyYE€HUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BekTopoB E, B, V B anexrpomaruutHo# BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXK€HUE, MPEJIOMIICHHE, MOJspu3amnus, Audpakius,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[[Ixkana »JEKTPOMArHUTHBIX BOJH. [IpUMEHEHWE »HIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeIeBUACHU. Pagnonokanys.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOMCTBA W MPAKTUUECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPAa3BYyKOBas JIWArHOCTMKA B TEXHUKE WU MEIULIMHE, pajaap,
paanoNpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.
Konebmromeecs Teno Kak MCTOUYHUK 3BYKA.

HaGmonenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue naTepdeperHiinu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOM
KOJIeOaHMUIA.

HccnenoBanne CBOWMCTB JJIEKTPOMArHUTHBIX BOJH: OTPa)K€HUE, MPEIOMIICHHE,
noJisipusanus, nudpakius, HHTephepeHns.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsamMonuHEHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOMN
cpene. JIyd cBera. ToueuyHbI HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue wu300pakeHUN B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCONIOTHBIA MOKa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHUS.

JHucniepcus cBeta. ClIoxKHBIN cocTaB Oemoro ceera. L[BeT.

Cobuparomue u paccerBamoIue JUH3bL. ToHKas nuH3a. DOKYCHOE PACCTOSHUE U
ONTUYECKasi CWiIa TOHKOW nuH3bL. [locTpoeHne n300pakeHW B COOMpAIONIUX H
paccenBaronX JuH3ax. PopMyra TOHKOU JIUH3BL. Y BEJIMYECHUE, JaBAEMOE JINH30M.
[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. MuTepdepenmus cera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
HAOJFOICHHUSI MAKCUMYMOB I MUHUMYMOB B UHTEP(PEPEHIITMOHHON KapTHUHE OT JBYX
CUH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.



Hudpakuusa csera. [udpakunonHas pemérka. YclIoBUE HaOMIOACHUS TJIABHBIX
MaKCUMyMOB MpH TNaJ€HUA MOHOXPOMATUYECKOTO CBeTa Ha JUQPPAKIHOHHYIO
PELIETKY.

ITonspusauus ceera.

TexHuueckue ycTpoicTBa U MpaKTUUECKOEe TPUMEHEHHE: 0UKH, Jyma, ¢oToanmnapar,
MPOCKIIMOHHBIA  ammapar, MHUKPOCKOIl,  TEJIECKON, BOJOKOHHAasi  OITHKAa,
nupakurOHHas peléTKa, MoasIpous.

Jlemoncmpayuu

[IpssMonuHeliHOE  paclpocTpaHEHWEe, OTPAKEHHE U TPEJIOMJIGHHE  CBETa.
Onrtruyeckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHne. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOTIa, TeJIeCKOomna.

HaGmonenune naTepdepeHium crera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu ceera.

[TomyueHue cniekTpa ¢ MOMOIIIBIO IPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue nokazaress NpeJoMIICHUS CTEKIIA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI cieMAJILHON TEOPUH OTHOCUTEJIbHOCTH

['paHuIbl TTPUMEHUMOCTH KJIACCUYECKOM MexaHWkH. [locTynatel crnenuanbHOU
TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIMI OTHOCUTEJIBHOCTH DUHIITEITHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAIICHUE JJIHHBI.
DHeprusi U UMIYJIbC PEISATUBUCTCKONW YACTHUIIBIL.

CBs13b MacChl C SHEPTHEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbl. DHEPTHS MOKOSI.

Pazgen 7. KanToBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ORMUKU

®ortonsl. ®opmyna [lnanka cBsizum >HEpruu (POTOHA C €ro YaCTOTOW. DHEPrus H
UMITYJIbC (DOTOHA.

OtkpeiTie u uccnenoanue ¢orodpdexra. Omnbiter A. I'. CromeroBa. 3aKoHBI
dotoaddexra. YpaBHenue OunmTeriHa mnst dororddekra. «KpacHas rpaHuiia
dboTorddekra.

JHasnenue ceeta. Onwitel I1. H. JleGenera.

XHUMHYECKOE JEUCTBUE CBETA.



TexHuueckue yCTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHE:  (POTOIIEMEHT,
doTogaTuuk, coHEeUHas 6arapes, CBETOAUO/.

Jlemoncmpayuu

®otor(hpeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEUIHETo (HoTodddekra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Peszepdopaa mo paccesHuIO o -YacTHIIL.
IInanerapnas wmognenp aroma. Iloctynatel bopa. M3nmydeHue u MOIIOLIEHHE
(OTOHOB TIpU TEpPEexoJie aToMa C OJIHOTO YPOBHSI SHEPruu Ha Jpyroud. Bumasl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.

BonHoBeie cBoiicTBa uactuu. Bonnbel ae bpoina. KopnyckynspHO-BOIHOBOM
IyaJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JyUCHHUE.

TexHuueckue yCTpPOMCTBA M TMPAKTHUYECKOE MPUMEHEHHWE: CIEKTPaJbHbIM aHalu3
(crieKTpOCKoIT), 1a3ep, KBAHTOBBIN KOMIBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

HaGmroneHne muHeH4aToro cekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI,  JTOKA3bIBAIOIIME  CJIOXHOCTh CTpOeHHs  sanpa. OTKpbITHE
paauoaktuBHOCTH. OnbITH Pe3epdopa mo onpeaeneHno coctaBa paauoakKTUBHOTO
W3JTy4YCHHUS. CpoiictBa  anb(a-, Ooera-, = raMMa-uU3IIy4CHHUS. Bimsuue
PaJIHOAaKTUBHOCTH HA )KUBBIC OPTraHU3MBI.

OTtkpeiTHE TpoTOHA U HeUTpoHa. HyknonHas moaens sifapa I'eitzenOepra—BaneHko.
3apsn saapa. MaccoBoe uuciio sapa. M3o0Tornsl.

Anbda-pacman. DNEKTPOHHBIM M TO3WUTPOHHBIN OeTa-pacman. ["amma-uzinyueHue.
3aKOH paJMOAKTUBHOTrO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl spa.

SAnepHble peakunu. /lenenue u cuHTE3 SIEP.

SAnepnsiii peaktop. TepMosnepubiii cunte3. [IpobnemMbl U MEPCHEKTUBHI SIEPHON
AHEPIreTUKU. DKOJIOTUYECKHUE ACTIEKThI SIACPHON SHEPTETUKH.

DiieMeHTapHble YacTULbl. OTKPBHITUE ITO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHIL.

dyH1aMeHTaJIbHbIe B3auMoeicTBUs. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.



TexHuuyeckne ycTpoiicTBA W MPAKTUYECKOE IPUMEHEHHUE: JO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pasznen 8. DiieMeHTHI ACTPOHOMUM U aCTPOPUIMKH

Drtanbel pa3BUTUSL acTpOHOMHUHU. [IpukinagHOE M MHPOBO33PEHUECKOE 3HAYCHHE
ACTPOHOMUH.

Bun 38é3qH0r0 Heba. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBUKCHUE.
CosiHeuHas cucTeMa.

Connue. Conneuynass akTUBHOCTh. McTouHuK sHeprun ConHua u 3BE3A. 3BE3MBI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JlMarpamma «CHEKTpajdbHbIA KJIACC — CBETUMOCTbBY.
3BE3/bI TJIABHOM MOCIJIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY s
3BE3/] IJIaBHOM MOCIE0BATEILHOCTU. BHyTpeHHee cTpoeHue 3B€37. COBpeMEHHbIC
NPEJCTABICHUS O MPOUCXOXKIACHUM U 3Bostouuru CoJIHIA U 3BE3MA. DTambl KU3HU
3BE3.

Muieunsiii [TyTh — Hamia [Manaktuka. [Tonoxxenue u aukenne ConHna B ['anakTuke.
Tunel ranaktuk. Pagroranaktuky v kBazapbl. UEpHBIE IBIPHI B SIAPAX TAITAKTUK.
Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa06ma. Pasz0Oeranue ranakTHK.
Teopust bosbioro B3peiBa. PemnMkTOBOE H3ITydEeHUE.

MacmrabHas ctpyktypa Beenennoit. MeTarainaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmronennst HEBOOPYKEHHBIM TIJIa30M C  HMCIHOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH NIJIsi OTpeeeHHs TOJ0KEeHUsI HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1si CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckomn Jlynsl, mianet, Mnegnoro [TyTu.

O6o0maroiee NOBTOPEHNE

Ponbs hu3uku 1 acTpOHOMUHM B SKOHOMHYECKOM, TEXHOJIOTHYSCKOMU, COMAIIBHOU U
ATUYECKOU cdepax MesaTeTbHOCTH YeJI0OBeKa, POJib M MECTO (PU3UKHU U aCTPOHOMUU B
COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJIb PU3NUECKON TeOpUH B (OPMHUPOBAHUU
MpeacTaBlIeHn 0 GU3NYECKONW KapTHHE MUPA, MECTO (PHM3NIECKO KapTUHBI MUpPA B
o0I11IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUI O IPUPOJIC.
MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusznku 6a30Boro ypoBHs B 11 Kimacce oCymecTBIseTcsl C y4ETOM
COJIEpKaTENbHBIX MEXIPEAMETHBIX CBS3€H C KypcaMuh MaTeMaTUKH, OHUOJIOTHH,
XUMUU, Teorpaduu ¥ TEXHOJIOTHUH.



Mesicnpeomemnvie  nowamus, CBA3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO
MO3HAHWSA: SBJICHUE, HAy4YHBINH (akT, TUMOTe3a, (pu3Mdeckas BEIMYMHA, 3aKOH,
TEOpHsi, HAOMIOICHNE, YKCIICPUMEHT, MOACITUPOBAHUE, MOJICIIb, U3MEPEHHE.
Mamemamuxa: penieHUE CHCTEMbl YpPaBHEHWH, TPUTOHOMETpHUYECKHE (DYHKIIHH:
CUHYC, KOCHUHYC, TAHTCHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKICCTBO,
BEKTOPHI M WX TPOEKIIMM HA OCHU KOOPJWHAT, CIOXKEHHUE BEKTOPOB, NMPOU3BOIHBIC
AJIEMEHTAPHBIX (PYHKIMH, TpHU3HAKA TMOJ00US TPEYrOJbHUKOB, OIPEICICHHC
IJIOIIAIM TUIOCKUX PuUryp u oobEma Te.

bBuonozus: >NeKTpUYECKHE SBJICHUS B )KUBOW MPUPOJIC, KOJIeOATCIIbHBIC JBUKCHUS B
KUBOUW TIPUPOJC, ONTUYCCKUEC SIBJICHUS B )KMBOW MPHUPOJIEC, NCUCTBHE paaualliy Ha
KUBBIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KpUCTAUTUIECKasl CTPYKTypa TBEPIBIX Te,
MEXaHH3MbI 00Pa30BaHUs KPUCTAUIMUECKONW PEIIETKH, CIICKTPAJIbHBIN aHATHU3.
leoepaghusi: MarHUTHBIC TOJIOCA 3E€MJIH, 3aJIe)KU MAarHUTHBIX Pya, (HOTOChEMKaA
3eMHO MOBEPXHOCTH, MIPE/ICKA3aHUE 3EeMIICTPSICCHU.

Texnonocus: ~ NWHUM  DJIGKTpOIIEpeaad, TEHEpaTop  MEPEeMEHHOTO  TOKa,
AJICKTPOJBUTATENIb, WHAYKIIMOHHAS TI€4Yb, pajaap, PaauoNpUEMHUK, TEICBU30D,
anTeHHa, TeiedoH, CBY-meuyb, MpPOSKIIMOHHBIN armapaT, BOJOKOHHAs OITHKA,
COJTHeYHast OaTapesi.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA30BAHUA

OcBoenne ydeOHoro mpeamera «®du3uka» Ha YpPOBHE CpEAHErO OOIIEro
oOpa3zoBanus (0a30BBI YpPOBEHB) JOKHO OOECIEUUTh JOCTHKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIndHOCTHBIE pPE3yIbTAaThl OCBOCHHUSA ydeOHOro mnpeaMera «Dusmka» ITOKHBI
OTpa)kaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
chopMUpOBAaHHOK BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpHUCHTAIMH,  TO3UTHUBHBIX  BHYTPEHHHX  YOCXKICHHH,  COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOINEeCTBa, pacHIMpeHHe >KU3HCHHOTO
ONbITa W OMNbITa AEATEIBHOCTH B IPOLIECCE PEATU3ANN OCHOBHBIX HANpPaBICHUU
BOCIIUTATEIbHOMN JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXTAHCKOW TO3WIHMH OOYYaIomerocs KaK aKTHBHOTO H
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;

NPUHSATHE TPaAUIIHOHHBIX 001114 T0BEYECKUX T'YMAaHUCTUYECKHUX 51
JTIEMOKPATUYECKUX [IEHHOCTEH;



FOTOBHOCTh BECTH COBMECTHYHK JEATEIBHOCTh B HHTEPECAX TIPAXKIAAHCKOTO
oO111ecTBa, y4acTBOBaTh B CaMOYIIPaBIECHUH B 00pa30BaTEIbHON OpraHu3alluy;
YMEHHME B3aMMOJECHUCTBOBATH C COLUMUAIBHBIMU MHCTUTYTAMU B COOTBETCTBHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMHUPOBAHHOCTh POCCUNUCKON IPaKJAHCKON UIEHTUYHOCTH, NATPUOTU3MA;
LIECHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM  CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBEJICHNUS,
CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0O U TMPUHUMATh OCO3HAHHBIC peIICHUs,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIa/ia B IOCTPOCHHE YCTOWUHUBOTO OYIYIIIETO;

4) 3¢TEeTHYECKOT0 BOCITUTAHUS:

ACTETMYECKOE OTHOUICHHE K MHpPY, BKJIIOUAs ICTETUKY HAY4YHOTO TBOPYECTBA,
npucyiero (GU3nYecKo HayKe;

5) Tpy/10BOro BOCIIUTAHUS:

UHTEpeC K pa3iuyHbIM cepaMm mpodeccruoHANbHONU AESTENIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW M TEXHMKOM, yMEHHE COBEpIIAaTh OCO3HAHHBINA BBHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;
TOTOBHOCTh M CIOCOOHOCTH K O0Opa30BaHUI0O U CaMOOOpa3oBaHUIO B 001acTH
bu3MKU HA TPOTSHKEHUU BCEH KU3HU;

6) 9KOJIOrM4eCKOro BOCIUTAHMS:

c(hOpPMHPOBAHHOCTH IKOJOTUYECKON KYIbTYphl, OCO3HAHUE TII00aJIHLHOTO XapaKTepa
AKOJIOTUYECKHUX TIPOOJIeM;

IUIAHUPOBAHUE W OCYIIECTBICHUE ICWCTBUH B OKPYXKAIOIIEH CpeAe Ha OCHOBE
3HAHUS LEJIeH YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHue OmbITa ACATEIBHOCTH HKOJIOTMYECKOM HAIPaBICHHOCTH Ha OCHOBE
MMEIOITUXCS 3HAHUH 110 (QU3HUKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3HIECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE N3YYCHHS
GU3MKU  OCYIIECTBIATH TMPOCKTHYID W HCCIEAOBATEIBCKYIO  JCSTEIBHOCTD
VH/IMBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUS

Ba3oBble Joruveckue aeicTBus:

CaMOCTOSATEIHLHO (HOPMYITUPOBATh U AKTYaM3HPOBATH MPOOJIEMY, paccCMaTpPHBAaTh
€€ BCECTOPOHHE;

OTIPEICISITh NN ASATEIBHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHIKCHUS,
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PACCMATPUBACMBIX (PU3HUCCKUX
SIBIICHUSX;

pa3palaTbiBaTh IUIaH peEHIEHUS MNpoOJeMbl ¢ YYETOM aHallM3a UMEKOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICATEIHLHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJMHUPOBATh W BBIMOJHATH Pa0dOTy B YCIOBUSAX PEaTbHOr0, BUPTYaJbHOTO H
KOMOWHUPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

Ba3oBble ucciienoBaTe/IbcKHeE TeHCTBHSA

BJIQJICTh HAyYHOH TEPMUHOJIOTHCH, KIIOYEBBIMU TMOHATHAMH W METOJaMHU
(bu3HUECKON HAYKH;

BJIQJICTh HaBBIKAMH Y4YEOHO-HMCCICAOBATCIBCKOM W TPOCKTHOM JCATCIBHOCTH B
o0nacTy (U3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB pEeIIeHHs 3a7a4 (PU3UYECKOTO COJAEPKaHUS, NMPUMEHEHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BJIaJI€Th BHJAMH  JIEATEILHOCTH IO TOJYYEHUIO HOBOTO 3HaHUS, €r0
UHTEpIIpeTaluy, MNpeoOpa3oBaHUI0 W TNPUMEHEHHIO B PA3NIMUHBIX y4eOHBIX
CUTYaITUsAX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX TPOCKTOB B 00JaCTH (DU3UKWU;
BBISIBJISITH IPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyaJIU3UPOBATh 3a/1ady, BBIIBUTATh
runore3y e€ pemeHus, HAaXOAWTh apryMEHTHl JUIsl JIOKa3aTelbCTBa CBOMX
YTBEPKJCHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATH TOJIYYEHHBIE B XOJE PEIICHUs 3aJa4d Pe3ylbTaThl, KPUTHUECKU
OIICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;
CTaBUTh ®  (HOpPMyIUpOBaTh COOCTBEHHBIE 3amadyd B  00Opa3oBaTEIbHOM
JESITETHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU DUBUKY;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YyMETh  TIEPEHOCUTh 3HAHWS 1O (HU3MKEe B  MPAKTUYECKYIHO  00JIacTh
KU3HEEATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJCH, PEJIaraTh OpUTHHAIBHBIC TTOIXOIBI ¥ PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmaumeii:

BIAJICTh HAaBBIKAMHU TMOJydeHUs WHOOpManuu (U3HUECKOTO COACPKaHUS U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIHHO OCYIIECTBIATh TIOWCK, AaHAJIN3,



CHUCTEeMATH3allMI0 W HMHTEPIPETANHUI0 WH()OpPMAIUU Pa3IUYHBIX BUIOB U (opM
MIPEICTABIICHUS;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

MCITIOJIB30BaTh CPEACTBAa WH(MOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHNY KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTaHW3AIMOHHBIX 3a7a4 C
coOJifoIcHuEM TpeOOBaHUN HPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, THUTHECHBI,
pecypcocOepeeHus, MPaBOBBIX M ITHUYECKHX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

co3/7aBaTh TEKCTHI (PU3MYECKOTO COJCPKAHUS B Pa3IMYHBIX GopMarax ¢ y4ETOM
Ha3HaYeHUs WHPOPMAIMK U TICJICBOM ayJUTOPUHU, BHIOWpas ONTUMAIBHYIO (GOpMY
NIPEJICTABJICHUS U BU3yaJIU3aIIHH.

KoMMyHuKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

OCYIIECTBIIAThH OOIIIEHHE Ha YPOKaxX (DM3UKHU U BO BHEYPOUHOU JICITEIIBHOCTH;
pacro3HaBaTh MPEANOCHUIKHA KOHPIMKTHBIX CUTYaIlui U CMSTYaTh KOH(QIUKTHL;
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHS C MCIOJIb30BAHHEM SI3bIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIb30BaTh NMPEUMYIIECTBA KOMaHIHOW U UHIUBUAYaJIbHOU PabOTHI;
BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUI ¢ YUETOM OOILIUX UHTEPECOB
Y BO3MOKHOCTEW Ka)J0r0 WICHA KOJJIEKTUBA;

IPUHUMATh LEIU COBMECTHOM AEATEIBbHOCTH, OPTAaHU30BBIBATH U KOOPJAWHUPOBATH
NEUCTBHS MO €€ JOCTHKEHHIO: COCTaBIIATH IUIaH JEWCTBU, paclpelesiTb POJid C
y4€TOM MHEHUH yYaCTHUKOB, OOCYKJaTh PE3YJIbTaThl COBMECTHOM pabOTHI;
OIICHMBATh KAa4yeCTBO CBOETO BKJAJa M KaXKJIOTO y4YaCTHHKAa KOMAHIBI B OOIIUN
PE3YNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb  HOBbIE IPOEKTHI, OLEHUBATh MUIAEU C T[O3HUIUU  HOBHU3HHI,
OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUHUMOCTH;

OCYLIECTBIIATh MO3UTHUBHOE CTPATETMUYECKOE MOBEICHUE B PA3JIMUHBIX CUTYALUSX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryiasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIe 1eHCTBHS

Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISAThH MMO3HABATEIBHYIO JIEATEILHOCTh B 001acTH (hHU3UKH
U aCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC
3a/1a4u;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS PACUETHBIX M KAaueCTBEHHBIX 3ajad,
IJIaH BBINOJIHEHUS NPAKTUYECKOM pabdoThl ¢ YYETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuupsTh paMKH y4eOHOIO MpeMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;



JienaTh OCO3HAHHBINA BBIOODP, apryMEHTUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IPYIUIUM B 001acTU (DU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyalldsM, BHOCHUTh KOPPEKTHUBBI B JESTEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU TIO3HABATEJIBHOU pedieKcuM Kak OCO3HAHHUS COBEPIIAEMBIX
JEUCTBHUM M MBICIIUTEIIBHBIX MTPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUM;
UCIIOJIB30BaTh MPUEMBI PehIEKCUU JJii OIEHKH CHUTYallud, BBHIOOpA BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
MPUHUMATh MOTHBBI M @pTYMEHTHI APYTUX IIPU aHATU3€E PE3YyJIbTAaTOB JICITCIHHOCTH;
pUHUMATH ceOsl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

MPUHUMATh MOTHBBI M @pTYMEHTHI APYTUX IIPU aHATN3€E PE3YyJIbTaTOB JICITCIHHOCTH;
PU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mnpomecce AoCTHXEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrPaMMBI 10
bu3uke 171 ypoBHSA  cpedHero oOmiero oOpa3oBaHUA Y  0OyYarolUXCS
COBEPIIEHCTBYETCS HYMOIIMOHATBHBIN UHTEJIEKT, IpeInoIaranumi
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIOCOOHOCTh IMOHMMATh CBOE HMOILMOHAIBHOE
COCTOSIHWE, BUCTh HAINpaBJICHUS Pa3BUTHUA COOCTBEHHOW 3MOILMOHAIBHOU cdepsl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJTUPOBAaHMs,  BKJIIOYAIOMIETO  CAaMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEIEHUE, CIOCOOHOCTh aJanTHPOBAThCA K
AMOIIMOHATFHBIM U3MEHEHUSIM U MIPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHUBALIMYM, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTHKEHUIO LEIu U
yCcHexy, ONTUMHU3M, HHUIMATUBHOCTh, YMEHHE JEWCTBOBATh MCXOAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMAaTh HSMOIUOHAIBHOE COCTOSTHUE
JIpYTHX, YYUTBIBAaTh €ro TMpPU OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTNEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C
JIPYTHMH JTIOIBMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U Pa3pemiaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIbTATbBI

K koniy o0yuenuss B 10 kjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha TMpPUMEpPaX pPOJIb U MecTo (u3uku B (POPMHUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHUpa, B PAa3sBUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

VUYUTHIBATh  TPAHUIIBI ~ TPUMEHEHHUS]  M3YYCHHBIX  (UBUYECKUX  MOJCINECH:
MaTepualibHasl TOYKa, MHEpIHaIbHAsl CUCTEMAa OTCYETA, aOCOJIIOTHO TBEPAOE TEO,
WJICaNbHbIM Ta3, MOJEIU CTPOCHUS Ta30B, JKUIAKOCTEU U TBEPABIX TEJ, TOYECYHBIU
ANEKTPUUYECKUM 3apsi]l IPU pelieHuu HU3NIECKuX 3a1ay;

pacrio3HaBaTh (usznueckue sBJICHUS (MPOLECChl) U OOBSICHATH HMX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KUHETUYECKOM TEOPHUHU CTPOCHUSA BEIIECTBA U
3JIEKTPOAMHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJMHENHOE BUKEHUE,
CBOOOJIHOE TAJIEHUE TEJ, JABHUKEHUE IO OKPYKHOCTH, WHEPIMS, B3aUMOJCHCTBUE
Ten, nuddysus, OPOYHOBCKOE NBHKEHUE, CTPOCHHE >KUJIKOCTEH M TBEPIBIX Tel,
U3MEHEHHE 00bEMa TeNl NMpU HarpeBaHUM (OXJIAKIEHUH), TEIJIOBOE pPaBHOBECHE,
VCHapeHue, KOHACHCALMs, IUIABJICHUE, KPUCTAUIM3ALHUS, KHUIICHUE, BIIAXKHOCTH
BO3/lyXa, TOBBIIMICHUE JABJIECHUS ra3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBsI3b MEXKJY lapaMeTpaMHu COCTOSHMS ra3a B HU30IPOLECCAX, DJIEKTPU3ALUS Tell,
B3aUMOJICVICTBUE 3aPAI0B;

OMHUCHIBATh MEXAaHUYECKOE JIBM)KCHUE, WCIOJIb3ysS (PU3MUEeCKHue BEITWYUHBI:
KOOpAWHATA, IyTh, IIEPEMELIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIC Tejla, KUHETHUYECKAas SHEPrUs, NOTECHLUHMAIbHAsI DHEPIrus, MEXaHUYECKas
pabora, MexaHM4YecKas MOIIHOCTb, TMpPU OMHCAHUH TPABUIBHO TPAKTOBATH
(Gu3MUECKHl CMBICT HCMONB3YEMBIX BEJIMYMH, WX OO0O3HAYEHUS U EIUHUIIBI,
HaXOAUTh (DOPMYIIbI, CBS3BIBAIOIIME JTaHHYIO (U3HUECKYIO BEIUYUHY C JIPYTUMU
BEJINYNHAMUY;

ONMCHIBATh U3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBIICHUS, UCIIOJIb3YS
¢uznueckre BETUYMHBI: JAaBICHUE Trasza, TeMIeparypa, CPEIHsSs KUHETHYecKas
JHEpPrus XaOoTHYECKOI'O JBHMXKEHHUSI MOJIEKYJ, CpEIHEKBaJApaTU4YHAsl CKOPOCTH
MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHSISI dHEPrus, padoTa raza, Kodp UineHt
MOJIE3HOTO JEUCTBHUS TEIJIOBOIO JIBUTaTENsl; MPHU ONKMCAHWUH MPABUIIBHO TPAKTOBATH
(Gu3MUECKHii CMBICT HCMONB3YEeMBbIX BEJIMYMH, WX OOO3HAUYCHHS U €IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JAPYTUMH
BEJIMYMHAM,;

ONMUCHIBATH M3YYCHHBIE JJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DJIEKTPUYECKHE
sBJICHUS (TIPOIECCHI), UCTONB3YysS (DU3MYecKre BEIMYMHBI: DJIEKTPUUSCKHUNA 3apsl,
3JIEKTPUUYECKOE T10JIe, HANPSHKEHHOCTD I0JIs, MOTEHIIMAJ, Pa3HOCTh MOTEHIUAJIOB;
Ipy ONHWCAHWM TPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCTOIB3YEMBIX
BEITMYHMH, WX OOO3HAYCHUS W CIWHMIIBI; YKa3blBaTh (DOPMYIIBI, CBS3BIBAIOIINE
JAHHYIO0 (PU3MUYECKYIO BEIMYUHY C IPYTUMHU BEIUYHMHAMU;

aHAJM3UPOBATH (PU3MUECKUE MPOLIECCHI U SIBJICHUS, UCTIOJIb3YsT (PU3UUECKHUE 3aKOHBI
U TPUHLUIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u |1l 3akonst HeroToHa, 3akoH



COXpAaHCHHUS MEXAHMUYECKOW DHEPTruu, 3aKOH COXPAHEHUS HWMITYJIbCa, MPUHITUII
CYNIEPIIO3UIINHA CWJI, TIPHHIMIT PABHOMPABUS HMHEPIUATLHBIX CHCTEM OTCUETA,
MOJICKYJIIPHO-KUHETUIECKYIO TCOPUIO CTPOCHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBA3b
CpeIHelW KHHETHYECKOW DHEPTrHH TEIUIOBOTO JIBIKEHUS MOJIEKYJI C aOCOJIOTHOU
TEMIIEPATypoO,  TEpPBBIH  3aKOH  TEPMOJWHAMHUKH,  3aKOH  COXPaHCHHSI
DIIEKTPUYECKOTO 3apsja, 3akoH KynoHa, mpw O3TOM pasiauyaTh CIIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BHIPAKECHHUE W YCJIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHIUIIBI JEHCTBHUS MAIWH, TPHOOPOB W TEXHUYECKHX
YCTPOMCTB; pa3nyaTh yCIOBUS MX OC30MAaCHOTO HCIIOIh30BAHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJTHATH SKCIICPUMEHTHI 110 UCCIIEAOBAHUIO (PU3NUYSCKUX SBJIICHHH U TTPOIIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX W3MEPEHUH, TIPH 3TOM (OPMYIHPOBATH
npoOjeMy/3aady M TUIIOTE3y y4eOHOro SKCIEpUMEHTa, coOMpaTh YCTAaHOBKY W3
IPEIJI0KEHHOTO 000PY/I0BaHUs, TPOBOIUTH OIBIT U (POPMYITHPOBATH BHIBO/IBI;
OCYIICCTBIISITh NIPSMBbIC M KOCBEHHBIC M3MEPEHHUS (PU3HUECKHX BEIUYUH, IIPH ITOM
BBIOMpATh ONTHUMAJIBHBIA CIOCOO M3MEPEHHUS W HMCIOJb30BaTh M3BECTHBIC METOBI
OIICHKY TIOTPEIITHOCTEH N3MEPCHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXAYy (PU3MYECKHUMH BEIIMYMHAMHU C HUCIIOJIH30BAaHUEM
OpSIMBIX M3MEPEHMM, TpPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH
pE3yNbTAaThl MOJYYEHHOUW 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE TaONHI] U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOro1aTh npaBuiia 0€30MacHOTr0 TpyAa MPH MPOBEICHUN UCCIEIOBAHUN B paMKax
y4e0OHOr0 AKCIIEPUMEHTA, Y4eOHO-HCCIIEIOBATEILCKON M MPOSKTHON JeATeIbHOCTH
C UCTIOJIb30BaHUEM H3MEPHUTENIBHBIX YCTPOUCTB H TJAOOPATOPHOTO 000PYIOBAHUS;
pemiath pacu€THbIE 3a7a4d C SIBHO 33JaHHOW (PU3MUYECKOW MOJIENBI0, UCIOJIb3Ys
¢u3nueckre 3aKOHbI W MPUHIUITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJladydl BHIOMPATH
(bu3MIECKYI0 MOJIENb, BHIACIATH (PU3HUECKUE BETUUYUHBI U (POPMYITBI, HEOOXOIUMbIE
st €€ peIleHUs, TPOBOAUTH PacdYEThl M OIEHUBATH PEATBHOCTH TOJYYEHHOTO
3HaueHUs (PU3NIECKON BEIMUNHBI;

pemiath Ka4yeCTBEHHBIC 3aJladyd: BBICTPAWBATh JIOTMUECKH HEMPOTHBOPEUUBYIO
[IEMIOYKY PACCYXKICHHM C OMOpPO Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uUecKre SIBICHUS;

MCIIOJIB30BaTh TPH PEIICHWH YYEOHBIX 3a/lad COBpPEMEHHBbIC HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIMU W TPEICTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJSAPHON WHGPOPMAIMK, TOJYYCHHOW U3 Pa3IUIHBIX
MCTOYHUKOB, KPUTHUECKHN aHATM3UPOBATH MOTydaeMyr0 HHPOPMAITHIO;

MPUBOIUTh TPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-DU3HKOB B
pa3BHUTHE HAYKH, OOBSICHEHUE TIPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHU;



UCIIOJIb30BaTh TEOPETUYECKHE 3HAHHUS IO (PU3UKE B IMOBCEAHEBHOM KU3HMU IS
oOecrieyeHusi 0€30MacHOCTH NpH OOpalleHHH ¢ NpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsl COXPAHEHUS 310pPOBbSl U COOJIIOJIEHUS HOPM 3KOJIOIMYECKOTrO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B IpYyIIE C BBHITOJIHEHUEM PA3IMYHBIX COLUANBHBIX POJIEH, MIIAHUPOBATH
paboTy Tpymnmbl, palMOHAIBHO pACHPENENsITh OO0A3aHHOCTH W IJIAHUPOBATH
JEeSTENbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJIeKBaTHO OLEHUBATH BKJIAJ KaXJI0r0
U3 YYaCTHUKOB TPYMIbI B pEIICHUE PacCMATPUBAEMOM TIPOOIEMBI.

K koHny ob0yuyenuss B 11 kiacce mnpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MpUMeEpax pojdb M MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHbI MHpa, B Pa3BUTHH COBPEMEHHOM TEXHUKU W
TEXHOJOTUH, B NPAKTUYECKOW NEATETbHOCTH JIOJEH, IeJIOCTHOCTh W €JAMHCTBO
(du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULBI MPUMEHEHHS] M3YUYEHHBIX (PU3NYECKUX MOJIETICH: TOUYEUHBIH
AIEKTPUUECKHUM 3apsiji, Jyd CBETa, TOYCHYHBIH MCTOYHHUK CBETA, siAEpHAs MOJEINb
aToMa, HyKJIOHHAsI MOJIeJIb AaTOMHOTIO s/ipa IPU pelieHH (PU3NYECKUX 3a]1ay;
pacno3HaBaTh (U3MUECKUE SBIEHUS (MPOLECCh) U OOBSACHATH UX Ha OCHOBE
3aKOHOB JIEKTPOAMHAMUKHM M KBAaHTOBON (DPU3UKHU: 3JEKTpUUECKas MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBUS TOKa, B3aWMOJEWUCTBHE
MarHuToB, DJJEKTPOMAarHUTHas WHAYKIMs, JEHCTBUE MAarHUTHOIO TIOJs HA
IOPOBOJHUK C TOKOM W JABWXKYIIMHCA 3aps]l, 3JIEKTPOMarHUTHbIE KoJeOaHUsS U
BOJIHBI, MpPSIMOJMHENHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEJIOMIICHHE,
uHTepdepeHurs, audpakuus U OOIApU3alMsg  CBETa, JMCIEpPCHsl  CBETa,
doToanekTpuueckuii 3pdext (portodrddekT), cBeToBOE naBICHHE, BO3SHUKHOBEHHUE
JUHEHYaToOro CHeKTpa aToMa BOJOPOAA, €CTECTBEHHAas M  HCKYCCTBEHHas

PaIHOAKTUBHOCTb;
ONKUCHIBATh HW3YYEHHbIE CBOWCTBA BEIIECTBA (BJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHUE, AIEKTPUYECKYIO IIPOBOJIUMOCTb Pa3IMYHBIX cpen) 151

ANIEKTPOMArHUTHBIC SIBIEHUSA (TIPOLIECCHI), HCIMONB3YS (PU3NUYECKHE BEITUYUHBI:
AJEKTPUYECKUM 3apsA]i, CHJIA TOKA, JJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
COMPOTHBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABMKYIAS CUJa, padoTa TOKa,
WHIYKIHUST MarHuTHOrO Toyis, cuia Ammnepa, cuia JlopeHia, MHIYKTUBHOCTh
KaTyIIKHA, JHEPrus JJIEKTPUYECKOTO0 M MATrHUTHOTO IIOJEW, MEPUOA MU 4YacTOTa
KojeOanmii B KoieOaTeaTbHOM KOHTYpe, 3apsJ H CHjla TOKa B MpoIecce
rapMOHUYECKHUX DJEKTPOMATHUTHBIX KoOJeOaHuM, (OKyCHOE paccTOsiHUE U
ONTUYECKAasl CUJIa JIMH3bI, MPU ONHUCAHUU MPABUIBHO TPAKTOBATh (PU3HUECKUI
CMBICI HCHOJIb3YEMBIX BEJIUYMH, HUX OOO3HA4YeHUSI W E€IUHMIIbI, YKa3bIBaTh
(dbopMyIibl, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMYUHAMU;



ONHMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOIECCHI, UCTIONB3Ys (DU3HUecKue
BEJTUYHMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI W YacTOTa CBETA,
DHEPTUS U UMITYJIbC (POTOHA, TIEPUO MOTypaciaja, SHEPTus CBS3M aTOMHBIX seEp,
Py ONHCAHWM TPABWIBHO TPAKTOBATh (PU3WYCCKUN CMBICT HCTIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W EIUHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIHIC
JTaHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTMMH BEIMYWHAMH, BBIYHCISATH 3HAYCHHE
(bu3uYeCKON BEIUUNHBIL;

aHATM3UPOBATHh (PU3UYECCKUE MPOIECCHI U SIBICHUS, UCIIONB3YS (PU3NUCCKHUE 3aKOHBI
U TpUHIUIBL: 3akoH Owma, 3aKOHBI TOCJCAOBATEIBHOTO W  IMapajlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH JIkoyns—JIeHIia, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMHM, 3aKOH MPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETAa, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI NPEJIOMJICHHS CBETa, ypaBHCHHE ODiHIITEeHHA 1 (hoTodddekra,
3aKOH COXPAaHCHHS DSHEPIHH, 3aKOH COXPAHCHHUS HUMITYJbca, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHS MAacCOBOTO YHWCIA, MOCTYnaThl bopa,
3aKOH PaJIMOaKTUBHOTO pacraja, Mpu 3TOM pa3ifyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOe BBIPAKCHHE W YyCIOBUA (TpaHUIBI, OO0JIACTH)
PUMEHHUMOCTH;

ONpECISITh HAIPaBJICHUE BEKTOpAa HMHIYKIIMA MAarHUTHOTO TIOJS IPOBOJHHKA C
TOKOM, cuJibl AMriepa u cuibl JlopeHna;

CTPOUTh W ONHUCHIBATh HM300paKeHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKajoM, TOHKOU
JIMH30M;

BBITMIOJHATH SKCIIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3NYECKUX SBJIICHUM U MTPOLIECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHUU: NpHU 3TOM (POpMYyIHPOBATH
npoOjeMy/3aaady M TUIIOTE3y y4eOHOro SKCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEITI0’)KEHHOTO 000PY/I0BaHUs, TPOBOJUTH OIBIT U (POPMYITHPOBATH BHIBOIBI;
OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3MUYECKUX BEJIUYHWH, MPU ITOM
BbIOMpATh ONMTUMAJIBHBIN CIOCOO M3MEPEHUS U HMCIOJIb30BAaTh W3BECTHBIE METObI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

MCCJIEIOBATh 3aBUCUMOCTH (DU3MUYECKHX BEIWYMH C WCIOJIb30BAHUEM MPSMBIX
WU3MEPEHU: TPH STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PpPE3YyIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJE TaOmuil W Tpadukos,
JIeNaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICI0OBAHMUS;

coOmroaTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUN MCCIIEIOBAHUN B paMKax
y4e0HOTO IKCIIEPUMEHTa, Y4eOHO-UCCIIeIOBATETHCKON U TPOCKTHOW NEITeTbHOCTH
C UCTIOJIb30BAaHUEM M3MEPUTEIIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBAHUS;
pemath pacd€THhIE 3a7a4d C SIBHO 33JaHHON (PU3MUYECKOW MOJIETBI0, WCIOJB3YsI
¢u3nueckre 3aKOHBI W MPUHIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJa4ll BHIOWPATH
(U3UYECKYIO0 MOJIENb, BBIACHATh (PU3NUECKUE BEJIMUUHBI U (POPMYIIbI, HEOOXOIUMbIE
st €€ peIIeHUs, TPOBOAUTH PAc4YEThl M OIECHUBATH PEATBHOCTH TOJYYESHHOTO
3HaYeHUs (PU3NIECKON BEITMUNHEL;



pelarh KayeCTBEHHBIC 3aJa4yd: BBICTPAMBATh JIOTMYECKU HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYXXICHUM C OIOPOM HAa HU3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nvecKue sIBICHUs;

MCIIOJIb30BaTh MpPHU PELIEHWU YYEOHBIX 3a/ady COBPEMEHHbIE HH(POpPMALMOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUSA, MUHTEPIPETALMU U IPEACTaBICHUSA
y4eOHOM M HAay4YHO-TIOMYJSpPHOM HHPOpPMALMK, TOJYYEHHOM U3 pa3IU4HbIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MMOTYyYaEMyI0 HH(POPMAIIHIO;

OOBSACHATh MPUHLMUIIBI JEHCTBUS MAIKH, NMPUOOPOB M TEXHUUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHs UX 0€30MaCHOTO UCIOJIb30BAHUS B TOBCEAHEBHOM JKU3HMU;
OPUBOJIUTH NPUMEPHI BKIIaJa POCCUHUCKUX M 3apyOeKHbIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM KXU3HMU IS
oOecrieueHus: 0€30MacHOCTA TpH OOpallleHHd ¢ NpUOOpaMu U TEXHUYECKUMU
yCTPOICTBAMU, ISl COXPAHEHHs 3[0POBbsI M COOJIOJCHUS HOPM HKOJIOTMYECKOTrO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

paboTaTh B IPYIIE C BBHIIOJHEHUEM PA3JIMYHBIX COIMAIIBHBIX POJICH, MJIAHUPOBATH
paboTy Tpymmbl, paIlMOHAIBHO pACTIPENENITh OO0S3aHHOCTH U IJIAHUPOBATH
NEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aleKBaTHO OLICHUBATH BKJIAJ KaXKIOI0
U3 YYaCTHUKOB I'PYIIIBI B pEIICHUE pPacCMaTpUBaeMON POOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrtpoasubie | IIpakTnuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHICA T METORT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBL COXPAHCHI B MEXAIIHie https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 Arperartnble cocTosiHUA BemecTBa. da3oBbie 5 bubnuorexa [IOK

Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 3 10
AleRIpoCTATIIA https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrpoasnbie | IIpakTnuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarnuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 3 bubnuotexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe 1 JIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEIMATIBHOW TEOpUU bubmuoreka [JOK
3.1 4 1

OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA

N bubmuoreka [JOK

4.1 6

VICMEHTBI KBAHTOBOH ONTHKH https://m.edso0.ru/7f41c97c
4.2 Crpoenune atoMa 4 bubnuorexa [IOK
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4.3

ATOMHOE SAPO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUU U aCTPOPU3UKU 7 ]P?tl;fsn;l ;f:;cszcl)_.[ :3/I§f41c97c
Hroro no pazneny 7

Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0Imaroriee MOBTOPEHHE 4 ]:tl;fsnll;l ;f:(;::)g r(lj/I;f41097c
Hroro mo pazgeny 4

PezepBHoe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoamuecTBOo 9acoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoasnsbie | IIpakTnuyeckue A op
n/n Bcero u3yuyeHusi | oopasoBarejibHbIe
padoTsbI padoThI
pecypchl
1 ®du3nka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/Ibl TO3HAHMS OKPYKAOLIETO MApa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusnku B popmMupoBaHun
2 COBPEMEHHOI HaAyYHOU KapTUHLI MUPAa, B 1 bubmmorexa LOK
P . i P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETLHOCTH JIFOIeH
Mexannueckoe apmxenue. OTHOCUTEILHOCTD
3 MeXaHnuyeckoro asmwkenusd. Ilepemerienne 1 bubmorexa LOK
- ep ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE IPSIMOIIMHENHOE IBIKEHNE 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPAMOJIMHEWHOE ABMIKEHHUE 1 bubmmorexa LOK
yerop P https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majieHre. Y CKOpeHue cBOOOTHOTO 1 bu6mmoreka [JOK
HagcHus https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiitnoe npuxenue. prxenue 1 bubnuorexka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH [ anmest.
8 HNueprmansaeie cucreMsl orcuera. [1epBorii 1 bubmorexa LIOK
pit - ep https://m.edsoo.ru/ffOc3be8
3ak0oH HproToHa
Macca Tena. Cuna. IIpuHIHUI CYIIEPIIO3UIINHA
. P Hep bubmuoreka [JOK
9 cui. Bropou 3akon HerotoHa nmst 1

MaTepI/Ia.]'II:HOI/Iv TOYKH

https://m.edsoo.ru/ff0c3be8
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10 Tperun 3akoH HeroTOHA J17151 MaTEepHAIbHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKk0oH BCEMHUPHOTO TAroteHus. Cuma TaKecTH. bubmuoreka [IOK
IIepBas kocMu4ecKkasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmorexa [{OK
12 Cuna octu. 3akoH I'yka. Bec tena
yupyr y https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Kosdpdunmenrt tpenusa. Cuna
13 corm OTEIBJ'ICHI/I?[ 1| q;Iq)ﬂBI/I)KeHI/ITI/II)TeHa B bubmorera [JOK
p P https://m.edsoo.ru/ffOc3f76
JKAJIKOCTHU UJIU Ta3e
[TocrymarensHOE ¥ BpamnaTeIbHOE JBUKEHUE
14 a0COJIFOTHO TBEPJOTO Tesia. MOMEHT CHUIIBI. bubnuoreka [JOK
[iievo cumbl. YciioBust paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NmMnynbc MaTepHabHONW TOUYKH, CUCTEMBI
15 MaTepHAILHBIX TOYeK. IMIyIbC CHIIBI. 3aKOH bubmorexa HOK
P ’ Y ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOE IBMKCHHE
PaboTa 1 momHOCTh criibl. Kunernueckast
16 SHEPIUs MaTepHaILHOM TOUKH. Teopema 00 bubmorexa HOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOW SHEPTHH
[TorenumansHas sHeprus. [loTeHnnanpHas
17 SHEPTHsl ynpyro ae(GopMUpoBaHHOW MIPYKUHBI. bubnuoreka [JOK
[ToreHumanpHas SHEPTUS TeJla BOIM3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTH 3eMJIH
[ToTeH1ManbHBIE U HEMOTEHIIMAIBHBIE CUMIBI.
CBs13b pabOTHI HEMTOTEHITUATIBHBIX CHIT C
. bubmuoreka [JOK
18 M3MEHEHUEM MEXaHUYCCKOW SHEPTUU CUCTEMBI
. https://m.edsoo.ru/ff0c478c
TeN. 3aKOH COXpaHEHUS MEXaHUYECKOH
SHEPTUU
19 Jlaboparopnas pabota «lccrnenoBanue cBsI3u

pa6OTBI CUJIBI C U3MEHEHHEM MEXaHHUECKOM
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SHEPIUHM TeJla Ha IPUMEPE PACTAKEHUS
PE3UHOBOIO JKI'yTa»

KonTtponsnas padota no teme «KunemaTuka.

bubmuoreka [JOK

20 JluHamuka. 3aKkOHbI COXPAHEHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

21 KMHETHYEeCKOU Teopuun. bpoyHOBCKOE bubnuorexa LIOK
eimxene. Tubdysus https://m.edsoo.ru/ffOc4dc2
XapakTep ABUKECHUS U B3aUMOJICHCTBUS

22 4acTHI] BemecTBa. Moien CTPOCHHS Ta30B,

KHUJKOCTEH U TBEPABIX TEI

23 Macca monekyn. KonnuecTBo BemecTsa.
[Tocrostnnas ABoraapo

24 TenmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana temneparyp Llenbcus

o5 Wneanensiii raz3 B MKT. OcHOBHOE ypaBHEHUE bubmuorexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHei

26 KHHETHYECKOM PHEPTUH JBUKEHUS MOJICKYJI. bubmorexa IOK
Vpasuenue Menneneesa-Kianeiipona https.//m.eds00.MTHICS 1 1e

27 3akoH JlanpToHA. ['a30BbIC 3aKOHBI
JlaboparopHas padota «MccnenoBanue

28 3aBUCHUMOCTH MEX]ly TapaMeTpaMH COCTOSIHUS
Pa3peKEHHOTO Ta3ay

29 H3onporiecchl B uacalbHOM ra3e U UX bubnnoreka [JOK
rpagu4ecKoe MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BuyTpeHnHsisa sHeprus TepMOIMHAMUYECKOU

30 CUCTEMBI U CTIOCOOBI €€ N3MEHEHUS. bubmuoreka [JOK

KonnuectBo TemnoTs! 1 pabota. BHyTpeHHsIs
SHEPrus OJJHOATOMHOIO UEAIBHOIO rasa

https://m.edsoo.ru/ff0c5952
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bubmuoreka [JOK

31 Bt Teronepezain https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEII0EMKOCTD BELECTBA.
32 Kf)[nnqecmo TEIJIOTHI TIPU Tinonepenaqe. Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN ITporecc
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
IIPUMEHEHHE K U301poLeccaM https://m.edsoo.ru/ffOc5efc
34 Heo6patumocTh npo1ieccoB B MpUPOIE. bubnuorexa [JOK
BTtopoii 3ak0H TepMOMHAMUKN https://m.edsoo.ru/ff0c6230
. . bubnuorexa [JOK
35 [Tpunmun nevicteus u KII/I TersmoBoi MamuHbI https://m.edsoo.ru/ffoc600a
36 uxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MPOOIEeMbl TETIOIHEPT€TUKH
O6o0matomuii ypok «MoutekymsipHas pu3uka. bubmuorexa [JOK
38
OCHOBBI TEPMOTUHAMUKHU» https://m.edsoo.ru/ff0c6938
39 KonTtponbHas padoTa o teme «MosekymsipHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u koHeHcanus. Mcmapenue bubnuoreka [IOK
U KUIIEHUE https://m.edsoo.ru/ff0c63b6
AOCOI0THAsI U OTHOCUTEIIbHAS BIIAXKHOCTh bubnuorexka [JOK
41 .
Bo3ayxa. HacelieHuslii nap https://m.edsoo.ru/ff0c64d8
Tépnoe teno. Kpucrammmaeckue u amopgHbie
42 Tena. AHU30TPOIUS CBOMCTB KPUCTAJIOB. bubnnorexa [JOK
Kunkue kpuctaiibsl. CoBpeMEHHbIE https://m.edsoo.ru/ff0c65f0
MaTepuabl
43 [InaBneHue u KkpucTauM3anus. Y aeabHas bubnuoreka [IOK
TerioTa riasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TEIUIOBOroO OaaHca bubmiorexa LIOK

https://m.edsoo.ru/ff0c6820
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OnexTpusanus Tej. JINEKTPUIECKUHU 3apsil.

bubmuoreka [JOK

4 JIBa BU/1a QIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
IIpoBogHMKH, TUAICKTPUKU U
46 H(I;)HprOBOIIHI/IKI/I. 3aK(I:H COXpaHEHUs bubmmorexa [JOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiaa
47 B3aumoneuncreue 3apsinoB. 3akoH Kynona. bubnuorexa [JOK
To4eUHBIN IIEKTPUYECKHUH 3apsig https://m.edsoo.ru/ff0c6ces
Hanpsyk€HHOCTB 2IEKTPUYECKOTro MOJIS.
48 [TpuHIUI CyNepIIO3UITNHU DITEKTPUUECKUX bubmorexa HOK
- . https://m.edsoo.ru/ff0c6df2
nosie. JInHuM HanpsHKEHHOCTH
49 PaboTa cui anexkTpocTaTHdecKoro mossi. bubmuorexa [JOK
[Torenuman. Pa3HOCTh MOTEHIMATIOB https://m.edso0.ru/ff0c6f00
[TpoBOAHWKYN W AWDIIEKTPUKH B
50 3J'IpeKTp00TaTI/I'-IeCKOM nopﬂe. Jusnextpudeckas bubnmorexa [JOK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
. bu6mmoreka [IOK
51 OnexrpoeéMkocTts. Konnencarop httos://m.eds00.ru/fOCT126
52 DIIEKTPOEMKOCTH TIJIOCKOIO KOHJEHCATOPA. bubnuoreka [IOK
DHeprus 3apssKeHHOTO KOHASHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabora "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"
[TpunIMIT NERCTBUSA U IPUMEHEHUE
54 KOHJICHCAaTOPOB, KOMUPOBAIBHOTO arfmapara,
CTPYMHOTO MPUHTEpA. DNEKTpOoCTaTUYeCKas
3amuTa. 3a3eMIIeHUE AIEKTPOpruOopoB
DNEeKTPUYECKUN TOK, YCIIOBHS €r0
55 cymectBoBaHusl. [locrosunsiii Tok. Cuna Toka.

Hanpsokenne. ConpoTtusienne. 3akoH Oma nis
ydJacTKa Lenu
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[TocnenoBarenbHOE, MapaLICIbHOE,
CMEIIIaHHOE COCTMHEHHE IPOBOTHHKOB.

bubmuoreka [JOK

56 0.5
Jlaboparopnas pabota «M3ydenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COCIMHCHHSI PE3UCTOPOBY
57 PaboTta 1 MOITHOCTB AIIEKTPUIECKOTO TOKA. bubnuorexa [JOK
3axoH [[xoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3axon Oma Jyis M0JIHOM (3aMKHYTO)
3NEKTpUUECcKOM nenu. KopoTkoe 3aMmbIKaHHE. Bu6 110K
HOJIMOTEKA
58 JlaboparopHuas padota «M3meperne DJ1C 0.5
patoprad p p A https://m.edsoo.ru/ffOc7ae0
HMCTOYHUKA TOKA M €0 BHYTPEHHETO
COTIPOTHBIICHUS)
PesepBHblit ypok. KonTponbHas paboTa no
59 Teme "DnexrpoanHamuka” / Beepoccuiickas bubmorexa LOK
p P https://m.edsoo.ru/ff0c8c56
poBepouHasi paboTa
50 O6o0maromuii ypok «JIeKTpOIuHAMUKAY / bubnuoreka [IOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/ff0c88be
DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
61 METaJJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TeMIEepPaTyphl.
CBepXIpoBOIMMOCTb
62 DneKkTpuyecKur TOK B Bakyyme. CBOHCTBA
AIIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
b . bubnuoreka [IOK
63 pUMecHast mpoBoauMocTh. CBorcTBa P—N-
https://m.edsoo.ru/ff0c84ae
nepexojia. [lomynpoBoIHUKOBBIE TPHUOOPHI
DNEeKTpUUYECKUU TOK B PaCTBOPAX U paciiaBax
64 ANIEKTPOJIUTOB. DIACKTPOIUTHYECKAS Bubmmorexa LIOK
P ' P https://m.edsoo.ru/ff0c82ba
JUCCOLIMAITUS. DIEKTPOIIN3
65 DNEeKTPUYECKUH TOK B raszax. bubnunoreka [JOK

CaMOCTOSITEIbHBIA U HECAMOCTOSTCILHBIA

https://m.edsoo.ru/ff0c84ae
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pa3psa. Monnus. [1nasma

DneKTpuuecKue mprudopsl U yCTPOICTBA U HX

66 npakTudeckoe npumenenue. [IpaBuna TeXHUKN 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c86fc

0e30macHOCTH
KoHnTponabHas pabora no teme

67 «Qnekrpocratuka. [1ocTosHHBIH 1 bubnuorexa [JOK
AIEKTPUYECKUN TOK. TOKH B pa3inuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBubIit ypok. O600maronuii ypox mo 1 bubnuorexa [JOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasnsbie | IIpakTnuyeckue op
n/n Bcero u3yuyeHusi  odpasoBarejibHbIe
padoTsbI padoThI
pecypchl
ITocTogHHEBIE MAarHUTEI U UX B3aUMOJIEUCTBUE.
. bubnuoreka [JOK
1 MaruuTHO€ nosie. BekTop MarHUTHOM 1
. https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHIA MarHUTHON MHIYKITUU
MarauTHO€ 1o0Jie MPOBOIHUKA C TOKOM. OTIBIT
2 Opcrena. BzanMoaelicTBue IPOBOIHUKOB C 1 bubmorexa LOK
P ) P https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnas pabora «3y4eHrne MarHuTHOTO 1 1 bubmuorexa [JOK
MOJIA KaTYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HAa MPOBOIHUK C
4 tokoM. Cmta Amriepa. JlabopaTopHas pabora 1 1 bubnuoreka [IOK
«HccaenoBanue eUCTBUSA NOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JleficTBHE€ MarHUTHOTO TIOJISI HAa JBHKYIIYIOCS
5 3apspkeHHyo yactuny. Cria Jlopenua. Pabora 1 Eubmrorexa HOK
P o Y P ' https://m.edsoo.ru/ff0c9df4
cunbl JlopeHia
DnexTpoMarHuTHast UHAyKus. [IoTok BekTopa
6 MarHuTtHOM uHAYKUMHU. DJC nHaykuu. 3aKoH 1
aJIeKTpoMarHuTHOU unaykuuu dapanes
7 JlaGopatopnas pabora «lccnenoBanue 1 1 bubnuoreka [IOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIMH https://m.edsoo.ru/ff0cal50
NHnykTUBHOCTD. SIBJIE€HNE CAMOMHAYKIIHH.
3 O/1C camonHayKIIMU. DHEPTUsS MarHUTHOTO 1 bubnuoreka [JOK

I1OJIA KaTYIIKHU C TOKOM. aﬂeKTpOMaFHI/ITHOC
I10JIC

https://m.edsoo.ru/ff0ca600
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TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMAarHUTHI,

9
AJIEKTPOABUTATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, UHAYKIIHOHHAS T1eYb

10 O6o06maromuii ypok «MarHuTHOE ToJIe. bubmmoreka [IOK
DneKTpOMarHuTHast HHIYKIIHS https://m.edsoo.ru/ff0cab82

11 Kontponbhas padoTa no teme «MarautHoe bubnuoreka [JOK
noJie. DIeKTPOMarHuTHas MHIYKIUS» https://m.edsoo.ru/ff0cad58
CB0OOTHBIE MEXaHUYECKUE KOJICOaHMUSI.

12 IMapmonnueckue koiedanus. YpaBHeHUE bubnuoreka [IOK
rapMoHH4ecKHX Kosiebanuii. [IpeBpaiienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlabopaTtopHas pabota «lccnenoBanmne

13 3aBUCHMOCTH TIEPHOJIa MaJIbIX KOJIeOaHUA
rpy3a Ha HUTHU OT JUIMHBI HUTU U MaccChl Ipy3a»

Kone6arenpabir koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHbIE KOJeOaHus B UA€aIbHOM
bu6mmoreka [JOK
14 KOJIeOaTeIIbHOM KOHTYpPE. AHAJIOTHS MEXKITY
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJieOaHusIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHEPruM B UIeaTbHOM KOJIeOaTeIbHOM Bubmmorexa LIOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyxaroMMX KOJIeOaHUSX.

16 BbIHYXIeHHbIE MEXaHUYECKHE KOJIeOaHusl. bubnuoreka [IOK
Pesonanc. BeiHyXI€HHBIE 2JIEKTPOMarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJeOaHus
IlepemennbIn TOK. CHHYCOUJAIBHBIN

. bubmuoreka [JOK

17 nepeMeHHbIM TOK. MOIIIHOCTh TEPEMEHHOTO

TOKa. AMHJ'II/ITYI[HOC u I[CI/IVCTBYIOIJ_IGC 3HA4YCHHUC

https://m.edsoo.ru/ff0cbhd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

CHJIbI TOKAa W HAITPSAIKCHUA

Tpauchopmarop. [IpousBoacTBo, nepenada u

18 .
MOTPeOJICHNE AIIEKTPUICCKON dHEPTUH
YCTpolCTBO M IPAKTUYECKOE TPUMEHEHUE
19 AJIEKTPUYECKOT0 3BOHKA, T€HEPATOPa brbmmorexa LOK
T https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, JIMHUI JIeKTpoTiepenay
DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJICTBE
20 anekTposHeprun. KymbTypa ucronbp30BaHus
3IEKTPOSHEPTUU B MOBCETHEBHOW KU3HU
Mexannueckue BOJIHBI, YCIIOBUA
21 pacnpoctpanenus. [lepnon. CkopocTb bubnuoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJTHBI. https://m.edsoo.ru/ff0cca54
HonepeqHHe 1 IPOJOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3BYKa. | pOMKOCTH 3ByKa. bubnuoreka [IOK
Bricora Tona. TemMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHMTHHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [IOK
ckopocTb. [lIkana 3neKTpoOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI paTUOCBSI3U U TEIEBUICHHUS.
Pa3Butne cpeacts cBs3u. Paanonokanus
bu6mmoreka [JOK
25 Kontponbnas padota «KosebaHus v BOJTHBD)
P P https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOe pacpocTpaHeHHE CBETa B
26 OJIHOPOAHOM cpene. ToueyHbI NCTOYHHK Bubmmorexa LIOK
P pese. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
97 OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnunoreka [JOK
[TocTpoenue n300pakeHUHU B MIIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
[Ipenomiienue csera. [lonHOE BHYTpEHHEE
. bubmuoreka [JOK
28 oTpaxkeHue. [IpenenbHbIN yroi nojaHoro

BHYTPCHHCTO OTPAKCHUA

https://m.edsoo.ru/ff0cd7{6
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29 Jlaboparopuas pabota «3mepenHue bubnmoreka [JOK
IIOKa3aTels MPEeJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenue n3o0pakeHuit B JIMH3E. bubnuorexa [JOK
@opMyIia TOHKOU JIMH3BL. Y BEJIUYCHHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 Jlaboparopras pabota «VcciienoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cseta. CloKHbII cocTaB 0€10ro
32 ceera. [[Ber. JlaboparopHas paboTa
«HaOnronenue qucnepcuu cBeTa»
33 WnTtepdepenmus creta. Audpakuus csera. bubnuoreka [IOK
JudpakuroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TontepeunocTts cBeTOBBIX BOJH. [lomsipuszanus bubnuoreka [IOK
CBETa https://m.edsoo.ru/ffOcf02e
35 Ontuueckue mpuOOPhI M YCTPOUCTBA U
yCIIOBUS WX 0€30MaCHOTO MPUMEHEHUS
['paHuIpl MPUMEHUMOCTH KIACCUYECKON
36 MexaHuk. [locTynarel cenuaibHOU TEOPUHU Bubmmorexa [JOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bubnuoreka [JOK
3aMeIJIeHre BPEMEHHU U COKPAIEHUE JITTUHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJbC PEISITUBUCTCKON
38 yacTullbl. CBS3b MacChl C SHEPTUEH U bubmmorexa [IOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIBCOM. DHEPrusi MOKOs
39 KonTponbnas padora «Ontuka. OCHOBBI bubnunoreka [JOK
CIELMATIbHON TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [Inanka. Jneprus u bubnuoreka [IOK
uMIynbc GoToHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue GoTodddexra. bubnuoreka [JOK

OnreiTel A. I'. CtoneToBa

https://m.edsoo.ru/ffOcffc4
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3akonsl poTodddekra. YpaBHEHUE

bubmuoreka [JOK
42 Ounirenna g horodddexra. «KpacHas
A ¢ b P https://m.edsoo.ru/ff0d015e
rpanuna» Gortosdpdexra

43 JHasnenue ceera. Onbitel [1. H. JIeGenena. bubnuorexa [JOK
XHUMHYECKOE JIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpouCcTBa U IPAKTUYECKOE

44 npuMeHeHue: GoTosaemMeHT, GoToqaTIuK,

COJIHEUHas OaTtapesi, CBETOIUO]

45 Pemenne 3agau mo teme «3J€MEHTBI bubmmoreka [{OK
KBAaHTOBOU OIITUKI https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OnbiTel Pezepdopaa

46 10 paccesaHuIo o-dactull. [ImanerapHas MoIeNb bubmorexa HOK

p ' p https://m.edsoo.ru/ff0d091a
aroma
bu6mmoreka [IOK
47 ITocrynarel Bopa
Y P https://m.edsoo.ru/ffOdOafa
Wznyuenune u normiouieHue (OTOHOB IPU
48 mne ey;o € aToMa € OJJHOTO (bOBHSI 3Heprnn Ha bubmorexa HOK
p vﬂ a M p https://m.edsoo.ru/ff0dOafa
Ipyroi. Bujsl criekTpoB
BoaHoBEIe cBOMCTBA yacTUIl. BOJIHEI ¢
49 Bpous. KopnyckyiisipHO-BOJIHOBOU AyaIn3M Eubmrorexa HOK
P - NOPHYCRYIIAD 4 ' https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE W BBIHYXICHHOE H3TyYCHUE
OTKphITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pezepdopra o onpeneneHno cocraBa Bubmorexa OK
pPHOP P https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3ITY4YCHHUS
CaoricTBa anbda-, 6eTa-, raMmMa-u3TydeHUs.

51 Brnusinue pagnoakTHBHOCTH Ha KUBBIE
OpraHU3MBbI
OTKpBITHE IIPOTOHA ¥ HEUTPOHA. 30 TOMEIL.

P P P . . bubmuoreka [JOK

52 Anbda-pacnaa. DIEKTPOHHBIH U TO3UTPOHHBIN

6eTa-pacna;[. FaMMa-HsnyquI/Ie

https://m.edsoo.ru/ff0d1162
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53

OHeprus cBA3M HyKJIOHOB B sipe. SnepHble
peakuu. Snepusid peaktop. [Ipodrnemsri,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIEPHOU DHEPTETUKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpPBITHE
Mo3uTpoHa. MeTo 1l HAOTIOACHUS U
PErucTpanyu 3JIeMEHTapHbIX YacTull. Kpyrisii
cToJ1 «DyHIaMEHTaIbHbIE B3AMMOICHCTBHUS.
EauncTBO (hn3nueckou KapTUHBI MUpa»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pazBuTHs actpoHoMuM. [IpukitagHoe u
MHPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUH.
Bun 3Be€31H0T0 HeOa. Co3Be3nus, spKue
3B€3/Ibl, INIAHETHI, UX BUAUMOE JBUKCHUE.
ConHeuyHas cucTeMa

56

Counnne. CotHeuHast akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MIOCJIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposirory CoJIHIA U 3BE3 LT

58

Mineunsin [Iyre — Hama ["anakruka.
[Tonoxenue u nuxkenue ConHua B ['anakTuke.
l'anaktrku. YUepHbIE ABIPHI B SIpax ralakKTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonbiioro B3psiBa. PenukToBO€E M3iydeHueE.
MeraranakTuka

60

HepeI_HCHHHC Hp06J'IeMBI ACTPOHOMHUHU

61

KonTtposnpHast paboTa «1€eMEeHThI aCTPOHOMHH
U acTpO(DUBUKI»
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62

O6o6maromuit ypok. Ponb pusuku u
ACTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COITMAITLHOMN 1 STUUESCKOM
cdepax IesaTenbHOCTH YeIOBEKa

63

O6o06maromuii ypok. Ponb u mecto pusuxu u
ACTPOHOMHH B COBPEMEHHOM HAyYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Ponb ¢pusndeckoit
TeopuH B HOPMUPOBAHUH TIPEICTABICHUN O
¢buznyeckoil KapTuHe MUpa

65

O6o6maromuit ypok. Mecto gusndeckoit
KapTHUHBI MUpa B 0011IEM STy COBPEMEHHBIX
€CTCCTBCHHO-HAY4YHBIX HpeHCTaBHeHI/II\/'I (0]
npupoe

66

PesepBHbIil ypok. MarHuTHOE MoJIE.
DNeKTpOMarHUTHAsI WHYKIIHS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHaIbHOM TeOpPUH OTHOCUTENBLHOCTU

68

Pesepnsnrii ypok. KBantoBas ¢usuka.
DeMeHThl aCTPOHOMUU U acTPOPU3IUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha IpHUMEpax poJib U MECTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOMN Hay4yHOM KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U

TEXHOJIOTHH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TpaHULBl MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJIENEN:
MaTepuajgbHas TOUKa, MHepLuaibHas cucTeMa oTcuéra, abCoIOTHO TBEPIOE
TEJ0, UJCATbHBINA Ia3; MOJEIN CTPOEHUS ra3oB, KUJIKOCTEH U TBEPABIX TeE,

TOYEYHBIN AIIEKTPUUECKUM 3aps]l — IPH pelIeHUH GU3NYECKUX 3a]1a4

10.3

Pacnio3naBath ¢usnueckue siBaeHus (mpouecchl) U 00bACHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYIIPHO-KHHETUYECKOW TEOPUU  CTPOCHUS
BEUIECTBA M DJIEKTPOJMHAMHMKH: DPABHOMEPHOE M PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUJKEHUE, CBOOOJHOE MaJieHue TeJl, MABMKEHUE II0
OKPY)KHOCTH, WHEpIUs, B3aumojehcTBue Tei; auddysusi, OpoyHOBCKOE
NBYDKEHUE, CTPOEHUE KHUAKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMa Teln
IpU HarpeBaHWM (OXJAXKICHHM), TEIUIOBOE paBHOBECHE, HCHApPEHUE,
KOHJIEHCAl|s, IUIaBJIeHNE, KPUCTAJUIM3AlMsl, KUIIEHHE, BIaKHOCTh BO3/1yXa,
IIOBBIIICHNE JJaBJICHUs ra3a [IPU €ro HarpeBaHUM B 3aKPHITOM COCYAE, CBS3b
MEX]Jy NapamMeTpamMy COCTOSIHMS ra3za B M30IpOLeccax; JEKTpU3auus Tel,

BSaHMOHeﬁCTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JABUIKCHHUC, UCIIOJIb3Ys (bHSquCKI/Ie BCJIMYHHBI:
KoOpAuHara, IyTb, IIEPEMCUICHUEC, CKOPOCTh, YCKOPCHUEC, MAcCCa TCJia, CHJIA,
HUMITYJIBC TCIa, KHHCTHYCCKAas OHCPI'u:, INOTCHI MAJIbHAaA QHCPIru:i,
MECXaHHNYCCKasd pa60Ta, MCXaHHNYCCKasA MOIIHOCTD, ITPH OIIMCAHUHU IIPABUIIBHO
TPAKTOBATb (I)I/ISI/I‘IGCKI/Iﬁ CMBICJI UCTIOJIB3YEMBIX BCJINYHH, UX 0003HAYEHUA U
CAMHUIIBI, HaXOAUTb q)OpMy.HBI, CBA3BIBAIONIUC JTaHHYIO (1)H3I/I‘ICCKYIO

BCJIIMYNHY C IPpYIr'UMHU BCINYHNHAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA T€l U TEIUIOBBIE SABJICHUA,
HCIIOJIB3 Y (1)1/13I/I‘ICCKI/IC BCJIMYMUHBI: OABJICHUC T'a3a, TEMIIEpATypa, CPCAHAA
KHMHETHYCCKas SHEPIruAa Xa0THYCCKOI'O JABHKXCHUA MOJICKYII,
CpCAHCKBaApATUYIHAA CKOpPOCTb MOJICKYII, KOJIHNYCCTBO TCILJIIOTHI,

BHYTpPEHHSISl SHeprus, pabora rasza, Ko3(QQUIMEHT MOJE3HOTO NeHCTBUS




TETUIOBOTO JIBUTATENs; IPU OMUCAHUU MPABHIIBHO TPAKTOBATh (DPU3MUECKUN
CMBICJT HCIIOJIb3YEMbIX BEIWYHMH, UX 0003HAUYECHUS W EIUHHIIBI, HAXOJWUTb
(GopMynbl, CBS3BIBAIONIME TaHHYI (HU3UYECKYIO BEIMYUHY C JPYTHMH

BCJINYMHaAM

10.6

OnuceiBaTh ~ HW3y4YEHHBIE  DJIGKTPUUECKHE  CBOMCTBA  BellecTBa |
ANIEKTPUYECKUE SIBJICHUS (IPOIECCHI), HCMOB3Yysl (PU3NUYECKHUE BEITMYMHBI:
SNEKTPUYECKUN  3apsll, DJIEKTPUUECKOE II0JIe, HAMPSHKEHHOCTh O,
MOTEHIMAJ, PAa3HOCTh MOTEHIIMAIOB; MIPU ONMMCAHUU MPABHIIBHO TPAKTOBAThH
(bU3UYECKU CMBICT UCIIOJIB3YEMbIX BEJIMYUH, UX 0003HAUCHUS U €IUHUIIBI,
yKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEITUYUHY C

APYTruMHA BEJIMUYNHaAMU

10.7

aHAIM3UPOBATh (PU3UUECKHE MPOLECCHl U SABJICHUS, UCTONb3Ys (PU3NUYECKUE
3aKOHBl M TPUHLUIBL: 3aKOH BcemupHoro tsroreHus, |, Il u |1l 3akoHsI
HploTOHa, 3aKOH COXpaHEHUsT MEXaHMYeCKOW SHepruu, 3aKOH COXPAaHEHHUS
AMITYJIbCa, TPUHIUIN  CYNEPHO3WIMH CHWJI, TPUHIMI  PABHOMPABHS
WHEPLHAIBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KUHETUUYECKYIO TEOPHUIO
CTPOEHHUSI BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBSA3b CPEIHEN KHHETHYECKOU
SHEPruu TEIUIOBOTO JIBIKEHHUS MOJIEKYJ C aOCOJIIOTHOM TeMmeparypoii,
MEPBBIA 3aKOH TEPMOJMHAMMKH; 3aKOH COXPaHEHUS dJIEKTPUUYECKOTO 3apsna,
3akoH KynoHa; mpu 3ToM pa3inuyaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe  BBIpAKCHHE W YCJIOBUA  (TpaHUIB,  00JacTH)

IPUMCHUMOCTH

10.8

OOBACHATE OCHOBHBIE IMPUHIUIIbLI HeﬁCTBHH MalllMH, HpI/I60pOB U
TEXHHYCCKHUX YCTpOﬁCTB; pasjindaTrb yCi10oBuUs Hux 0e3011acHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BBINONHATE 3KCIIEPUMEHTH 0 HCCICNOBAHUIO (DU3MUECKUX SIBICHUH U
IPOIIECCOB C MCIIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX U3MEPEHUIA; IPH 3TOM
¢dbopmynupoBath mpobiemy (3afady) U TUIOTE3y y4eOHOTO SKCIEPUMEHTA,
cOOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYI0BaHUs, IPOBOIUTH OIBIT

(hopMynUpOBaTh BHIBOIBI

10.10

OCYH_[CCTBJ'ISITL IIpsAMBIC 1 KOCBCHHBIC U3MCPCHUS (I)I/ISI/I‘ISCKI/IX BCJIMYMH; IIPpH
9TOM BLI6I/IpaTb ONTUMAIIBHBIM  CIIOCO0 U3MEPCHUA W  HUCIOJIB30BaATb

HN3BCCTHBIC MCTOAbI OIICHKHU I10T peIHHOCTeﬁ I/I3MepeHI/II71

10.11

HccnegoBath 3aBUCHUMOCTH MCKAY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYNHaAMH C
HCIIOJIb30BAHUCM  IIPSAMBIX I/I3MepeHI/II>'I; Inpu 3TOM  KOHCTPYHUPOBATH
YCTaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAThI nonyquHoﬁ 3aBUCHUMOCTH
(I)I/I3I/I‘-IGCKI/IX BCIMYMH B BHUJC Ta6J'II/II_I )51 l"pa(I)I/IKOB, ACJIaTb BBIBOJBI IIO

pe3yibTaTaM HUCCICI0OBaHUA




10.12

CobmoaTh TpaBmiia 6€30MacHOTO TPy/Jaa MPU MPOBEICHUU HCCIEAOBAHUN B
paMKax y4yeOHOIro IKCIEPUMEHTa, y4eOHO-HCCIICA0BATEIbCKON U MPOSKTHOM
JCATEIBHOCTH € HCIOJb30BAHHEM  HM3MEPHUTCIbHBIX  YCTPOMCTB U

1a00paTOPHOTO 0O0PYIOBAHHS

10.13

Pemrate pacuérHple 3amauuM ¢ SBHO 3aJaHHOW (H3UYECKON MOJEIBIO,
HCII0JIb3Ys (1)I/I3I/I‘-ICCKI/IC 3aKOHBI W MPUHIMIIBI; HAa OCHOBC aHaliM3a YCJIOBUA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘-ICCKYIO MOACIIb, BBIACIIATH (1)PI31/I‘-IGCKI/IG BCINYNHBI U
(hopMyITbl, HEOOXOAUMBIE /ISl €€ PEIIeHHS, IIPOBOJUTH PACYETHI U OIICHUBATH

peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKON BETMYUHBI

10.14

Pemrate kauecTBEeHHBIE 3a7a4d: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO
LIETIOYKY PACCYXKJICHUH C OTIOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U

(buzuvecKue SBICHUS

10.15

Ucnonb3oBath  mpu  pemieHMHM  y4eOHBIX ~ 3aJady  COBPEMEHHBIE
nH(MOpPMALlMOHHBIE  TEXHOJIOTWUM  JJI  TOWUCKA,  CTPYKTYpUPOBAaHMS,
WHTEpIpeTalii ¥ MpEeACTaBIEeHUS Y4eOHOW U  HAyYHO-TOMYJISIPHOU
nHpopMaluy, TOJIYYEHHOM U3 pa3IMYHbIX HCTOUYHUKOB; KPUTHUYECKU

aHAIIM3UPOBATH MOJy4aeMYyI0 HH()OPMAIUIO

10.16

[IpuBoNTH MpUMeEpHl BKJIa/a POCCUNUCKUX M 3apYOEKHBIX y4EHBIX-(U3UKOB
B pa3BUTHE HayKH, 0OBSICHEHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE

TEXHUKH U TEXHOJIOTHI

10.17

Hcnonp3oBathk TeopeTHUECKHEe 3HAHHS MO (PU3MKE B MMOBCETHEBHOMW JKHU3HU
st obecriedeHusi 0€30MacHOCTH MpU  oOpameHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, U COXPAHEHHS 3JIOPOBbSI U COOIIOICHUS

HOPM 3KOJIOTHYCCKOT'O ITOBCACHUS B 0pr>KaI-0H.I€I71 cpeae

10.18

PabGoTtarp B rpymme ¢ BBINOJHEHHEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATh PabOTy IPYIIbI, PallMOHATIBLHO PaCIpeaesiTh 00s3aHHOCTH U
IUIAHUPOBATh JCSATENbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJIeKBaTHO
OIICHMBATh BKJAJ KaXJOr0 W3 YyYaCTHUKOB TPYIIbl B pEHICHHE

paccMaTpuBaeMoi MpooOIEeMBbI

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o0ero 0opa3oBaHus

111

JleMOHCTpHpOBaTh Ha MpUMEpPax pojib U MecTo (PU3uKku B (OPMHPOBAHUHU

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MUpa, B pa3BUTUN COBpCMCHHOfI TCXHHUKHU U




TEXHOJIOTHM, B MPAKTUYECKON AECATEIBbHOCTH JIFOACH, LEIOCTHOCTh U

€IMHCTBO (PU3NYECKOI KapTHHBI MUPa

11.2

VY4auThIBaTh TPAaHUIBI MPUMEHEHHS W3YYEHHBIX (U3UUYECKUX MOJeNeil:
TOYEYHBIM JJIEKTPUYECKUM 3apsi, sIepHas MOJEIb aTOMa, HYKJIOHHAas

MO/I€TIb ATOMHOTO siJipa MPH pelIeHnH (PU3NUeCcKuX 3aaa4

11.3

Pacnio3naBate usnueckue sBICHUS (MIPOLECCH) U OOBSACHATh UX HA OCHOBE
3aKOHOB QJICKTPOAUMHAMUKN u KBAHTOBOM (1)I/I3I/IKI/II QJICKTpHUYCCKasd
IPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aI/IMO)1€I\/JICTBI/IC MAariuToOB, JJICKTPOMArHUTHasA WHAYKIHA, I[GI\/'ICTBI/IG
MAariuTHOroO 1moJjid Ha MHOPOBOJHHUK C TOKOM H I[BI/DKYIIII/II\/JICSI 3apsan,
3JIEKTPOMArHUTHbIE KOJIEOaHUs U BOJIHBI, IPSIMOJIMHENHOE paclpoCTpaHeHHe
CBETa, OTpaX€HWe, NpeJoMiieHre, uHTepdepeHuus, AuPpakuus u
MOJISIpU3allis  CBETa, JUCIEepCHsl CBeTa, (POTOANEKTpUUYecKUuil 3IPPexT
(boToadext), cBeTOBOE AaBICHUE, BOZHUKHOBEHHE JMHEHMYATOTO CIIEKTpa

aToMa BOJopoJaa, €CCTECCTBEHHAA U UCKYCCTBCHHAA paJHOAKTUBHOCTDb

114

OnuceIBaThL HU3YUYCHHBIC CBOMICTBA BCIIIECTBaA (SJ'IGKTpI/I‘IeCKI/Ie, MAardiuTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 MPOBOAMMOCTh  DPA3JIMYHBIX Cpel) U
JJICKTPOMArHUTHBIC  SIBIIGHUs  (TIPOLIECCHI),  HWCIONB3yd  (pusnueckue
BEJIMYMHBI: AJIEKTPUUYECKUI 3apsij, CUjla TOKa, IEKTPUUECKOe HANpsHKEHHE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh NoTeHIHanoB, JJ1C, pabota Toka,
WHIYKIUS MarHUTHOTO MOJIs, cujia Amnepa, cuia JlopeHua, HHIYKTUBHOCTD
KaTYILKH, SHEPTHsI AJIEKTPUUYECKOTO ¥ MAarHUTHOTO TOJIeH, Mepruoa U 4acToTa
Kose0aHuil B KoyieOaTeIbHOM KOHTYpe, 3apsiJi W cujla TOKa B IpoLecce
FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHuii, (POKYyCHOE pPacCTOSIHHE W
ONTHUYECKAs CUJIA JIMH3BL; IPU ONMUCAHUH MTPABUIIBHO TPAKTOBATH (PU3HUECKUN
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, UX O0003HAYCHHs] U €IUHMIIbI; YKa3bIBaTh
(GbopMyIbl, CBA3BIBAIONINE JAHHYIO (U3WYECKYI0 BEIUYHHY C JPYTHUMH

BCINYHNHaAMUN

115

OnuceBaTh HU3YUYCHHBIC KBAHTOBBIC ABJICHUSA U TIPOLECChI, HCIIOJIb3Ys
(I)I/ISI/I‘IGCKI/IG BCIINYHUHBI: CKOPOCTh JJICKTPOMAIrHUTHBLIX BOJIH, AJIMHA BOJIHBI
U YaCTOTa CBCTA, SHCPrust U HMIIYJIBC (1)OTOHa, nepuoJ Imojrypacmazia,
OHCPIrugd CBsA3UM ATOMHBIX SAJCp, HNPU OIMMUCAHHUHN IIPABUIIBHO TPAKTOBATH
(I)I/ISI/I‘IGCKI/II\/’I CMBICJI UCITOJIB3YEMBIX BCJIIMYHUH, UX 0003HAUYCHUS U CAWHUIIBI
YKa3bIBaTb (I)OpMy.]IBI, CBA3BIBAOIIIUEC HNAHHYIO (I)I/I3I/I‘ICCKYIO BCIIMYUHY C

APYIruMHU BCIIMYNHAMU, BBIYUCIIATD 3HAYCHHUC (1)H3H‘ICCKOﬁ BCIIMYNHBI

11.6

AHaHI/ISI/IpOBaTB (I)I/I3I/I‘-ICCKI/IC MpoOUECChl U SABJICHUSA, UCIIOJIB3Ys (I)I/I3I/I"ICCKI/IC
3aKOHBI W TPUHOUIIBI: 3aKOH OMa, 3aKOHbI IIOCJICIOBATCIBHOTO H

nmapalIeJIbHOI'O0 COCAUMHCHUS IPOBOAHHUKOB, 3aKOH I[)KOYJ'IH — .HCHI_Ia, 3aKOH




AJIEKTPOMArHUTHONW HMHIYKLWH, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTpPaHEHUs
CBETa, 3aKOHbl OTPAXEHMsI CBETA, 3aKOHBI IPEIOMIIEHHSI CBETA, ypaBHEHUE
OinHmreitHa Uit QoTOdpPeKTa, 3aKOH COXpAaHEHUS DHHEPIHH, 3aKOH
COXPaHEHUS UMIIYJIbCa, 3aKOH COXPAHEHUS JIEKTPUYECKOr O 3apsja, 3aKOH
COXPaHEHHUsl MaccoBOr0 4YMCIA, MOCTYNaTsl bopa, 3aKOH paguoaKTUBHOIO
pacmaza; NmpH 3TOM pa3iIHyYaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTE€MaTU4YEeCKOE  BBIPA)KEHHE U ycloBUA  (TpaHuUIBl,  001acTH)

IMPUMCHUMOCTH

11.7

OHpeI[eJ'ISITI) HaIpaBJICHUC BCKTOpa HHAYKIINH MAarHuTHOI' O 110J14

MPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHiia

11.8

Crpouth M ONHUCHIBATH H300pa)K€HHE, CO3/1aBaEMOE IIJIOCKHM 3€pKajioM,

TOHKOU JTUH30U

11.9

Brimonaare OKCIICPUMECHTBI II0 HCCICAOBAHUIO (1)H31/I‘-I€CKI/IX SBJICHUU U
MMPOUECCOB C UCIIOJIB30BAHNEM MPAMBIX U KOCBCHHBIX H3MepeHHI7I; IIpru 5TOM
dhopmynupoBaTh TpodiemMy (3a7ady) W TUMOTE3Y y4eOHOTO IKCIIEPUMEHTA,
coOMparh yCTaHOBKY U3 MPEIOKEHHOTO 000y I0BaHUS, TTPOBOJNUTE OIBIT U

(hopmMyIUpOBaThH BBIBOIBI

11.10

OcymiecTBIATh NMPsSMbIE U KOCBEHHbIE U3MEPEHHS (PU3NUECKUX BETUYUH; IPU
9TOM BBIOMpaTh ONTHUMAJIBHBIM CHOCOO W3MEpEeHUsT M HCIOJIb30BaTh

WU3BECTHBIE METOIbI OLIEHKU MOTPENTHOCTEN U3MEPEHUI

11.11

UccnenoBaTh 3aBUCUMOCTH  (PU3WYECKHMX BEJIUYMH C HCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHMI; MPU ATOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yNbTaThl NOJYYCHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJE TaOJIHIL

n l"pa(bI/IKOB, ACJIaTh BBIBOJEI I10 pE3YyJIbTaTaM HMCCIICIOBAHUA

11.12

CoOntonaTe nmpaBuiia 0€30MacCHOTO TPyAa HpH MPOBEICHUU HCCIIEI0BaHUM
B paMKax y4yeOHOro OKCIEePUMEHTa, Y4eOHO-HCCIIe0BATEeIbCKON U
MPOEKTHOM NEATENbHOCTU C MCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOUCTB

U 1a60paTOPHOTrO 000pyAOBaAHUS

11.13

Pemate pacu€rHple 3amayu C SBHO 3aJaHHOM (PU3WYECKOW MOJEIBIO,
UCTOJNB3Ys (hU3MUecKHue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHalH3a yCIOBHS
3a/1auy BHIOMpATh (PU3HMUECKYIO0 MO/JIENb, BBIICIATh (PU3UUYECKUE BEIIUYUHBI U
(hopmyIbl, HEOOXOAUMBIE 7S €€ pelIeHHs], TPOBOAUTH PACUETHI M OIEHUBATh

PCAIBHOCTD MMOJIYYCHHOTI'O 3HAUCHU A (1)I/I3I/I‘IGCKOI>'I BCIIMYHHBI

11.14

Pemate kaueCTBEHHBIC 3aJa4UH: BBICTPAaNBAaTh JIOTUYCCKU HECTIPOTUBOPCUUBYIO
LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOPOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTU U

(I)I/I3I/I‘-ICCKI/IG SABJICHHUA

11.15

Hcnons30BaTh npu peIICHUN y‘IC6HBIX 3aaa4 COBPCMCHHBIC




WHPOpPMAIIMOHHbIE  TEXHOJOTMM ISl TOWUCKA,  CTPYKTYpPUPOBAHUS,
UHTEpIpEeTallMM M MPEACTABICHUS Y4eOHOW M  HAy4HO-IOIYJISIPHOU
uHpOpMAIMY, TOJYYEHHON W3 Ppa3IMYHBIX HMCTOYHUKOB; KPUTHYECKU

aHAIIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

11.16

OOBSACHATh MPHUHLMIIBI JEMCTBUS MalllMH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCIOBHUA MX O€30MACHOTO HCIOJb30BAaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoUTE NpUMEpPHI BKJIAJa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HayKd, B OOBSICHEHHE IIPOILIECCOB OKPYXKAIOUIEro MUpa, B

Pa3BUTUC TCXHUKHU U TEXHOJOTHI

11.18

Wcnonb3oBath TeopeTudeckre 3HaHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
uig  obecriedeHHst 0€30MacHOCTH Mpu  oOpaimieHun ¢ npubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, JUII COXPAaHEHHS 3JIOPOBBSI U COOIIOACHUS

HOPM 5KOJIOTMUYECKOTO MOBEICHUS B OKpYXKaIoUlei cpeze

11.19

PaGoratb B Tpymnme C BBIIOJHEHHEM pPAa3IMYHBIX COLMATIBHBIX POJIEH,
IJIaHUPOBaTh pabOTy TPYMIbl, PallMOHAIBHO PACHpPENesiTh OOSI3aHHOCTU U
IJIAHUPOBATh  JEATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, AaJCKBaTHO
OLICHMBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB TIPYyNIbl B  pPELICHUE

paccMmaTpruBaeMoi poOIEeMbI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasjaeina

Konx nposepsiemoro

3JJEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA UM

ETOAbI HAYUHOI'O I[IO3HAHUA

11

®usuka — Hayka o mnpupone. Haydnwle MeTobl
MTO3HAHMS OKpPYXKAIOIIEro MUpa. Poib
JKCIIEPUMEHTAa W TEOPUM B IPOILECCE ITO3HAHMS

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue (br3UIeCKUX SIBJIEHUI u
nporieccoB. Haydnbie rTHmote3sl. Dumsudeckue
3aKOHBI WM TEOpPUHU. [ paHUIBI TPUMEHUMOCTH
busznyeckux 3aKOHOB. [IpUHIMII COOTBETCTBHS.
Pory wm wmecro ¢usuku B (HOpMUPOBAHHUH
COBPEMEHHOM  HAy4yHOW  KapTUHBl MHUpa, B

MPAKTUYECKOM NESITEIbHOCTH JIOJICH

MEXAHHUKA

2.1

###Pari#KIUIHEMATHUKA

211

MexaHndeckoe JBHKCHUC. OTHOCHTEIIFHOCTD
MEXaHUYCCKOIo JAIBHMXKCHUA. Cucrema oTcuéTa.

Tpaektopus

2.1.2

[Tepememnienne, CKOpOCTh  (CpemHSIA  CKOpPOCTH,
MT'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepUaaIbHOU
TOYKH, UX MPOEKIMU HA OCH CHCTEMBbI KOOpIUHAT.

Clio)xeHue nepeMeIeHnil U CJI0)KEHUEe CKOPOCTEen

2.1.3

PaBHOMepHOG U paBHOYCKOPCHHOC HpHMOHHHeﬁHOG
JABHKCHUC. Fpa(l)I/IKI/I 3aBUCUMOCTH KOOPJAUHAT,
CKOPOCTH, YCKOpPCHHU:A, NYTU U JMNCPEMCUICHUA

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

214

CBo0OoHOE MasieHne. Y CKOpeHne cBOOOTHOTO

nmaaCHUuA

2.15

KpHBOHHHeﬁHOe JABHOKCHHC. PaBHOMCpHOC




JBUKEHUE MaTEPUAIBHOW TOYKU IO OKPYKHOCTH.
VYrioBas CKOpOCTb, JIUHEHHAs CKOpOCTh. llepuon u

qacToTa. HeHTpOCTpCMI/ITeHBHOG YCKOPCHUC

2.1.6

TexHu4eckue ycTpONCTBA: CIHUAOMETP, JBH)KCHHE

CHapsAA0B, HCITHBIC 1 pCMCHHBIC IIEPCAaAvYn

2.1.7

[Ipaktuueckue paboThl. M3MepeHue MrHOBEHHOM
ckopoctu. HccnemoBaHME COOTHOLIECHHS MEXKITY
MyTSIMH, MPONJEHHBIMU TEJIOM 3a
MOCIIEIOBATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHU
MPU PABHOYCKOPEHHOM JIBJKCHUM C HayaJbHOMU
CKOpPOCTBIO, pPaBHOW HyM0. M3ydeHune ABUKEHUS
mapuka B BA3KOW KUIAKOCTH. M3yueHue ABUKEHHS

Tena, OpPOIIEHHOTO TOPU30HTATBHO

2.2

##tPar#H# IUHAMUKA

221

[IpuHnmun otHOocutenbHOCcTH ['amunes. [lepsbrit

3akoH HerotoHa. HepumanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMN cynepno3uium Cri

2.2.3

Bropoii 3akoH HeroTOHA 1 MaTepuaibHON TOYKH
B nHepuuanbHoi cucreme orcuéra (MCO). Tperuit

3aKkoH HproTona IJId MaT€pUuaIbHBIX TOYCK

2.2.4

3aKoH BCEMHUPHOI'O TATOTCHUA. Cuma TSKeECTH.

HepBaﬂ KOCMHUYECCKasA CKOPOCTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHHUSI U cuiia TpeHus nokos. Koadduument
TpeHus. Cuna CONnpOTUBIICHUS IPU IBUKEHUU Tela

B ) KMJAKOCTH HJIM I'a3€

2.2.7

HOCTYHaTCJ'IBHOC n  BpalaTCJIbHOC  AIBHIKCHHC

abCcoJIIOTHO TBEPJIOTO Tea

2.2.8

MOMEHT CuIBl OTHOCUTEIIBHO OCH BpAIlCHMUS.
[Ineyo cunbl. YcnoBus paBHOBECUS TBEPAOTO TENA
B 1CO

2.2.9

Texnuueckue YCTpOﬁCTBaZ IOAIIHUITHHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB




2.2.10

[Ipaktnueckne paboTel. M3ydeHue ABMKCHUS
Opycka MO HAKJIOHHOM IUIOCKOCTH NOJ ACHCTBUEM
HECKOJIbKMX Ccwil. MccienoBanue 3aBUCUMOCTH CHUII
YOPYrOCTH, BO3HUKAIIHMX B AehOopMHUPYyeMOil
NPYKWHE U PE3NHOBOM 0O0pasiie, OT BEITUYUHBI UX
nedopmanuu. MccnenoBanue yCloBUil paBHOBECHS

TBépI[OFO TCJIa, UMCIOIICTO OCh BpalllCHUA

##Par#H#3AKOHBI COXPAHEHN A B MEXAHUKE

NMmnynsc ~ MaTepHalbHOM  TOYKH,  CHCTEMBI
231 MaTepUaIbHBIX TOUeK. MIMIynbc cuiel 1 u3MeHeHne
uUMITyJIbca Teja
3akoH coxpaHeHus ummnyiasca B MCO. PeakTuBHOE
2.3.2
JBUKECHHE
2.3.3 PaGora cumnbl
234 MOIHOCTE CUIIBI
235 Kunernueckass »Heprus MaTrepuUagbHOM TOYKH.
o TeopeMa 0 KHHETUYECKOU SHEPTUU
[TorenmmansHas sHeprus. [loTeHunanIbHas SHEPTUs
236 yIpyro ne(popMHUpOBaHHON IIPYKHHBI.
2.3 o [TorenunanbHas JHEprus Tena BOJIN3M
IIOBEPXHOCTU 3eMIIU
[ToTeHumanpHble U HENMOTCHIMAIbHBIE CHIIBL. CBS3b
937 pabOThl HENMOTEHUHUAIBHBIX CHUJI C H3MEHEHHEM
o MEXaHUYECKOM DHEPrUM CHUCTEMBI TEI. 3aKOH
COXPAHEHHUsI MEXAaHUUYECKOHN SHEPTUU
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckue  ycTpoWcTBa:  JIBHJKEHHE  PAKET,
o BOJOMET, KOTIEp, IPYKUHHBIA TUCTOJIET
[IpakTuyeckue paboTel. 3yueHue cBs3M cKOpoCcTen
2310 TeNn NpU Heynpyrom yaape. MccinenoBanue cBsA3u
o paboThl CUJIBI C H3MEHEHHEM MeXaHM4YeCKOU
JHEpPIruy Tena
3 MOJIEKVYJISAPHASA ®U3UKA 1 TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISPHO-KUHETUUYECKOM TEOPUU
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OcHoBHbIE TIOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TEeOpuu. DBpOyHOBCKOE ABMKECHUE.
Huddysus. Xapakrep JBUKECHUS u

BSaHMOHeﬁCTBHﬂ qacCcTull BEIICCTBa

3.1.2

Mopenn cTpoeHusi ra3oB, XUIAKOCTEHM U TBEPABIX
Tell U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE

3TUX MOJIEJIEN

3.1.3

Macca MOJIEKY. KonunuectBo BEILIECTBA.

IToctostnaas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. [lkana remneparyp Llenscus

3.1.5

Mognens uneanpHoro raza. OCHOBHOE YpaBHEHUE
MOHeKyHﬂpHO-KHHeTquCKOﬁ TeOpI/II/I nacaJIbHOT O

rasa

3.1.6

AOcomroTHasi TeMmIepaTypa Kak Mepa CpeaHei
KHHETHUECKOU OHEPTUHU  TCIIJIOBOTO JOBMKCHUSA

yactuil raza. [llkana remneparyp KenbBruna

3.1.7

VpaBuenue Kianeiipona — MeHnaeneeBa. 3akoH

JanpToHa

3.1.8

I"az0BbI€ 3aK0HBI. M30mponiecchl B UAEaIbHOM Ta3e
C MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA: U30TEpPMa,

n30Xopa, n3odapa

3.1.9

TexHuyeckue ycTpoucTBa: TepMOMETp, OapoMeTp

3.1.10

[TpakTrueckue paboThl. MI3mMepeHnue Macchl BO3Iyxa
B KJaccHO# komHaTe. MccrnenoBanue 3aBUCUMOCTH
MEXIy TapaMeTpaMH COCTOSIHHSI Pa3peKEeHHOTo

rasa

3.2

OCHOBbI TEPMOMHAMUMKNU

3.2.1

TepMOI[I/IHaMI/I‘{eCKaSI cucrema. BHyTpeHHHH
OHEPTIUA TepMOﬂHHaMquCKOﬁ CHUCTEMBI M CIIOCOOBI

€€ N3MEHEeHUS

3.2.2

KonnuectBo Temnotel u  paborta. BuyTpenHss

OHEPTrUsa OJHOATOMHOI'O UACAIIBHOTO Ira3a

3.2.3

Bungwr TCIUIONCpCAaYn: TCILIOMMPOBOJHOCTD,




KOHBEKLIMs, u3lydeHHe. TermnoéMKocTh — Tena.
VYnenpHad  TemIOEMKOCTH  BemlecTBa.  Pacuér

KOJIMYCCTBA TCIJIOTHI IPU TCILIONCPCAAYC

3.24

IlepBblli  3akoH TepMoauHamuku. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HU30IPOLIECCAM.

I'paduueckas nHTEpIIpeTanus pabOTHI raza

3.25

TenmoBrle  MaIIUHEL [Ipuniner  pelcTBUA
TEIJIOBbIX MamuH. [IpeoOpa3zoBanusi sHEprud B
TEIJIOBBIX MamuHax. KosdduimeHt mone3Horo
nevictus (nanee — KI1J]) TeruioBoit mamuubl. [k
Kapno n ero KII/{

3.2.6

Bropoit 3akon TtepmoauHamuku. HeobpaTumocTh
IIpoLleCCOB B Npupoje. TeruioBble JIBHUraTENH.

DKoJjorudeckue npoOiaeMbl TEIIOIHEPTETUKH

3.2.7

TexHnueckne ycTponCTBa: JBUraTellb BHYTPEHHETO

Cropanus, OBITOBON XOJIOMUILHUK, KOHJIUIIMOHED

3.2.8

[IpakTuueckne paboThl. M3MepeHnue ynenbHOM

TEeIUIOEMKOCTH

3.3

###Par##H# AI'PETATHBIE COCTOSHNMA BEHIECBA. ®A30BBIE [TEPEXO/IbI

[TapooOpazoBanne W KoHAeHcamus. Vcmapenue u

3.3.1 KAICHUE. YJelbHas TeIloTa IMapooOpa3oBaHUs.
3aBHCHUMOCTh TEMIIEPATYPhI KUTIEHHS OT JaBJICHUS
332 AOcomoTHAasT M OTHOCHUTENIbHAsT  BJIAXKHOCTh
A BO3ayxa. Hacwlennsiit nap
TBépmoe teno. Kpucramnumyeckue u amopdHbIe
3.3.3 Tena. AHU30TPONHUS CBOWCTB KpUCTA/LIOB. JKuaKue
Kpuctaibl. COBpeMEHHbIE MaTepHAalb
. [InaBnenue u Kpuctamum3aus. Y enbHas TEIUIOTa
o riaBnenus. Cyoaumanus
3.35 VYpaBHeHUe TerIoBoro 6anaHca
Texuuyeckue yCTpoOiicTBa: TUTPOMET) u
336 MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU TMOIyUEHUs

COBPCMCHHBIX MaTepuajosn, B TOM YHUCJIC

HAaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUU




[Ipaktuyeckue paboTel. M3mepeHue BIAKHOCTH

3.3.7
BO31yXa
4 DJIEKTPOJMHAMUKA
##HPar#H#IJIEKTPOCTATUKA
DneKTpu3anys Tell. DIeKTpudeckui 3aps. [IBa Buaa
a1 ANEKTPUUECKUX 3aPsIIOB
4.1.2 [IpoBOOHUKH, TUIIEKTPUKHU U TIOJIYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIMEKTPUIECKOTO 3apsiaa
414 B3aumoneiictue 3apsiioB. 3akoH Kymnona
DneKTpuueckoe noJe. Hanpspkénnoctsb
4.15 AJIEKTpUYECKOTO MoJid. [IpuHIMI Cyneprno3uuui.
JInHuM HanpsHKEHHOCTH JEKTPUUECKOTO OIS
Pa6ora cui ANIEKTPOCTATUYECKOTO TOJIS.
4.16 ITorenmman. PasHocTh MOTEHIINAIOB
41 [IpoBOgHUKM W JUANEKTPUKA B TIOCTOSIHHOM
4.1.7 AIEKTPUIECKOM ToJie. JusnekTpuueckas
MPOHUIIAEMOCTD
OnekTpoéMKoCcTh. KoHaeHcatop. DIeKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. ODHEPTHsl 3apsKEHHOTO
KOHJIEHCATOPa
Texuuyeckue yCTpoiicTBa: ANEKTPOCKOTI,
ANEKTPOMETD, ANEKTPOCTaTUYECKAs 3aIuTa,
419 3a3eMJIGHHE  AJIEKTPONPUOOPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
IIpakTuueckue paboTHI. H3mepenne
4.1.10 )
ANEKTPOEMKOCTH KOHJEHCATOpa
#H#Par###IIOCTOSHHBIN DJIEKTPUYECKWM TOK. TOKM B PASJIMYHBIX
CPEJAX
Ycnosus CYLIECTBOBaHMS MIOCTOSIHHOT'O
421 aneKkTpudyeckoro Toka. Mcrounukm Toka. Cuna
4.2 ToKa. [TocTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMma ai1s ygacTka Lienu
423 DIIEKTpUYECKOE CONIPOTUBJIEHHUE. YaensHOE

COIIPOTHUBJICHUEC BCIICCTBA




4.2.4

HOCHGI[OB&TGJIBHOG, nmapajijieJIbHOC, CMCHIAHHOC

COCANMHCHUC ITPOBOAHUKOB

4.2.5

Pabora snekrpuyeckoro Toka. 3akoH JIkoyms —

Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTponBwkymas cuna (mamee — DIC) wm
BHYTPEHHEE CONPOTHBICHHE HWCTOYHHKA TOKA.
3akoH Oma I8 TONHOM — (3aMKHYTOM)

3JIEKTpUYECcKOH nenu. KopoTkoe 3ambikaHne

4.2.8

DNeKTpOHHAs TPOBOJUMOCTh TBEPABIX METAJJIOB.
3aBUCUMOCTh  COMPOTHBJICHUS  METAUIOB  OT

TeMrieparypbl. CBEpXIpOBOINMOCTh

4.2.9

OnekTpuueckuif TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHass ¥ MpPUMECHAs
MPOBOJIUMOCTh TTOTYIPOBOHUKOB. CBOMCTBA p-N

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOJIUTAX.

DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEeKTpUYECKU TOK B razax. CaMoOCTOATEIbHBIN U
HECaMOCTOSITENIbHBIN  pa3psan. Paznuunble TUmb

CaMOCTOATCIIBHOT'O pa3psia. Moanus. [1nazma

4.2.13

TexHuyeckue ycTpOWCTBA: aMIIEPMETP, BOJIBTMETP,
peocTtaT, UCTOYHUKHU TOKa, DJIEKTpOHArpeBaTeIbHbIe
npuOOpbl,  3JIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIH AHOZ,
TEPMHUCTOPBI u dboTope3nCTOpHI,

HOJ'IynpOBOI[HHKOBLIfI JUOo, raJlbBaHHUKa

4.2.14

[Ipaktnyeckue paboTbl. HM3yueHHe CMeEIIaHHOTO
COCJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €ro
BHYTPEHHETO COINIPOTUBJICHUS. HaGnronenue

QJICKTPOJIN3a




11 KJIACC

plfl(;)):l[ena KoanposepsieMmoro 3j1emenTa IIpoBepsiemble 3JIeMEHThI COAEPKAHUS
4 DJIEKTPOAMHAMUKA
#HHPartHH##MATHUTHOE T1OJIE. DJIEKTPOMAI'HUTHAA UHAYKUMUA
ITocTostHHBIE MAarHUTHI. B3anmoneiicteue
431 MOCTOSTHHBIX MarHUTOB
MaruauTHO€E ToJIe. Bexkrop MarHMuTHOM
uHaykuu. Ilpuanun cynepnosunuu. JInHumM
4.3.2 MAarHUTHOM  WMHIYKIIUU. Kapruna  nuHwmit
MarHMTHOM  MHIYKIMU  TIOJISI  TOCTOSIHHBIX
MarHuTOB
MarauTHOoe MOJIe TPOBOJHUKA C  TOKOM.
Kaptuna nuHMA 10OJg JUIMHHOTO MPSMOTO
4.3.3 IIPOBOJHUKA W  3aMKHYTOT'O  KOJIBIIEBOI'O
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena.
B3anmopeiicTBre TPOBOIHUKOB C TOKOM
434 Cuna Amrnepa, e€ MOIy/b U HalpaBJICHUE
43 Cuna Jlopenma, €€ MOIyJb W HampaBi€HUE.
4.3.5 JIBr>keHue 3apsyKEeHHOM YacTUIBI B OJTHOPOIHOM
MarHuTHOM noJje. Pabota cuisl Jlopenna
4.3.6 SIBiIeHUE AIEKTPOMArHUTHOW MHAYKITUU
4.3.7 IToTok BeKTOpa MarHUTHON MHIYKIIUH
OJC wuHayknuu. 3akoH AJIEKTPOMATHUTHOM
438 uHaykuu Papanes
Buxpesoe anexrpuueckoe nosie. 9J1C unayKImm
4.3.9 B IPOBOJHHUKE, ABWXKYILIEMCS IMOCTYIIATEIHHO B
OJHOPOJIHOM MarHUTHOM TIOJIE
4.3.10 [IpaBusio Jlenna
NunykrtuBHOCTH. SBNeHne camounaykuuu. 2J(C
4311 CaMOMHIYKIINHI
4.3.12 OHeprust MarHUTHOTO TOJIS KaTYyLIIKU C TOKOM
4.3.13 OJEKTPOMAarHUTHOE 110JIE




TexHnyeckue yCcTporCTBa: MOCTOSIHHBIE MArHUTHI,

4.3.14 IEKTPOMArHUTBI, NIEKTPOABUraTElb, YCKOPUTEIN
AJIEMEHTAPHBIX YAaCTUL], MHIYKLIIMOHHAS [1€4b
[IpakTnueckue pabotbl. M3yueHue MarHUTHOTO
noyisl  KaTymku ¢ Tokom. MccnepnoBanue

4.3.15 JICCTBHSI TIOCTOSIHHOIO MArHWTa Ha paMKy C

TOKOM. HNccnenosanue SIBJIEHUSA

ANEKTPOMArHUTHON UHIYKIIHUH

KOJIEBAHU A 1 BOJIHBI

5.1

###Part#H#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenbHas cucrema. CBoOo1HbBIE
KoJieOaHwMsI. lMapmonunueckue KoJIeOaHusI.

[Tepuon, yactoTa, ammutyna u aza KoaedaHuit

5.1.2

[IpyxuHHBIN MAasiITHHUK. MaremaTnyeckuii

MasTHHK

5.1.3

YpaBHeHue TapMOHWUYECKHAX KoJIeOaHUH.
Kunematnueckoe W JUHAMUYECKOE ONHCAHUE

K0J1e0aTeIbHOIO JABHXXCHUA

5.1.4

[TpeBpalieHe SHEPTHH TNPUH TaPMOHHYCCKUX
KojeOanusax. CBs3b aMIUIMTYABl KoJeOaHUi
HACXOIHOM BEJTNYNHBI c aMILTATYIaMH

KoJe0aHui e€ CKOPOCTU U YCKOPEHUS

5.1.5

KonebarenpHbIi KOHTYP. CBoOogHbIe
JJICKTPOMArHUTHBIC KOJICOaHUS B HJICATBHOM
KOJICOATEIBHOM ~KOHTYpe. AHAJIOTHS MEXIy
MEXaHHUYECKUMH u AJIEKTPOMArHUTHBIMH

kosnebanusmu. Gopmyna Tomcona

5.1.6

3akoH COXpaHCHUA OHCPruu B HACAIBHOM

KoJIe0aTeIbHOM KOHTYpPC

5.1.7

BBIHY)KJICHHLIG MCXaHHUYCCKUC KOJIeOaHMSI.
Pezonanc. Pe3onancHas KpHuBas. BBIHY)KI[eHHBIe

OJICKTPOMAIrHUTHLIC KoJieOaHMsI.

5.1.8

IIepemeHHbII TOK. CunycounaanbHbIi

HCpCMCHHBIﬁ TOK.




MOH_[HOCTB NEPpEMCHHOT'O TOKaA. AMHJII/ITYIIHOC u

5.1.9 JICUCTBYIOLIEE  3HAYEHHE CWJIbl TOKA W
HaIpPsKEHUs
Tpanchopmarop. IlpousBoncTBo, mepemada u
norpebieHue ANIEKTPUYECKON SHEPIUH.
OKOJIOTUYECKHE PUCKA HpPU  IPOU3BOJICTBE
>110 3JIEKTPUYECKOi SHEprHH. Kynbrypa
UCII0JIb30BaHUS AJIEKTPOIHEPIUU B
IIOBCEIHEBHON KU3HUA
Texuuueckue yCTpoiicTBa: ceiicmorpad,
>111 5JIEKTPHYECKHH 3BOHOK, JJMHUHU SJIEKTPOIepenayd
[IpakTuueckue paboTHI. UccnenoBanue
3aBUCHUMOCTHU NEpHUOAa MajbIX KoJieOaHU rpysa
5110 HAa HUTU OT JUIMHBI HUTH U Macchl TIpy3a.

I/ICCJ'Ie,ZIOBaHI/Ie INEPpEMEHHOTO TOKa B LU U3
MOCJICIOBATEIILHO COECOUHEHHBIX KOHACHCATOopa,

KaTyIIKHU U PE3UCTopa

5.2

##HHPar##HH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, YCIOBUS

pacnpoCcTpaHEHUS. [Tepuon. CkopocThb
>21 pacrpocTpaHeHMsl U JUIMHA BOJIHBL [lonepeunsle

U TPOJIOJIbHBIE BOJIHBI

###Par###  Unatepdepenumss u  audpakius
222 MEXaHUUYECKHX BOJIH

3Byk. CxkxopocTtb 3Byka. ['poMKOCTH 3ByKa.
>23 BricoTa Tona. Tem0p 3Byka

DJeKTpOMarHUTHbIE BOJIHBI. YcnoBus

U3JIy4EHUs JIEKTPOMarHUTHBIX BOJIH. B3anMHas
>24 opueHtaiuss BektopoB E, B wmw v B

JIEKTPOMArHUTHON BOJIHE B BaKyyMe

CaoiicTBa JIEKTPOMArHUTHBIX BOJIH:

OTpak€HHe,  NpPEJIOMIIEHHE,  MOJspU3alus,
223 ndpaxiys, uHTephepeHIusl. Ckopoctb

JIEKTPOMArHUTHBIX BOJIH
5.2.6 [IIkana 371€KTPOMarHUTHLIX BOJH. IIpuMeHeHue




SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKEC U 6bITy

5.2.7

[lpyHuunsl  paguocBsi3u U TEJIEBUJICHUS.
Pannonoxanusi. DNEeKTPOMarHuTHOE

3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

Texauueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBAsl IUAarHOCTHKAa B
TEXHUKE M MEIMIMHE, pajgap, paJiuoNpUEMHUK,

TeJeBU30p, aHTeHHa, Tenedon, CBU-neup

5.3

H#H#HPar#H#OIITUKA

531

[IpssMonMHENHOE pacnpoCTpaHEHWE CBETAa B

ogHOpOAHOM cpene. JIyu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPAXKEHUs CBETA.

[TocTpoenne n300paXkeHwii B IIIOCKOM 3epKajie

5.3.3

[Ipenomnenne cBera. 3aKOHBI MPENTOMIICHHS CBETA.

AGCOIIOTHBIN MOKa3aTeab IPeIoMIICHHS

5.3.4

[lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbIA

yroJI MIOJIHOTO BHYTPEHHETO OTPAaXKEHUS

5.3.5

HMucnepcust cBeta. CIOXHBIA COCTaB 0O€J0TO

cBeta. LBer

5.3.6

Colwupartorue u paccenBaroniyue JUH3bI. ToHKast
auH3a. DoKycHOE pacCTOSHHE U ONTHYECKas
cuia ToHKoH JMH3bL. [locTpoenue n3o0pakeHuit
B COOMpAIOIIMX U PacCEUBAIOUIUX JIMH3AX.
®opmysia  TOHKOM  JIMH3BL.  YBEJIUYECHUE,

JaBacMoO€ JIMH30#

5.3.7

Hpez[enbl IMPUMCHUMOCTH FCOMeTqueCKOﬁ

OIITHKH

5.3.8

WnTepdepenus CBeTa. KorepenrtHsie
UCTOYHUKHU. Y CIOBHSI HAOMIOAECHUS MaKCUMYMOB
U MUHUMYMOB B MHTEp(EpPEHLIMOHHOW KapTHHE

OT IBYX CI/IH(I)EBHLIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakius cBera. JudpaxkuuoHHas pemérka.
VYcnoBue HaOMIOAEHUS TJIaBHBIX MaKCHMYMOB

npu MnaacHu MOHOXPOMATUYCCKOIO CBE€Ta Ha




T(QPaKIUOHHYIO PEHIETKY

5.3.10

[Tonspusanus csera

5.3.11

TexHuueckue  yCTpOMCTBA:  O4YKHM,  JIyIa,
¢doToanmapar, MIPOECKIIMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOIl, BOJOKOHHAas ONTHKA,

T(paKMOHHAs PEIIETKA, TTOISIPOUT

5.3.12

[IpakTnueckue padotsl. M3MepeHue nokasarens
PETOMIICHUS. Uccnenosanue CBOMCTB
M300pakeHUt B JIMH3aX. HabGmronenue

JUCTICPCHUHN CBCTA

BJIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannisl MIPUMEHUMOCTH KIJIACCUYECKON
MEXAHUKU. [TocTynatet TEOPHUH
OTHOCHUTEJIBHOCTU: HHBApUAHTHOCTH  MOMYJIS
CKOpOCTHM  CB€Ta B  BaKyyMe, IPHUHIMUI

OTHOCHUTEJILHOCTH DHUHIIITEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMEHHOCTH.

3amenyieHne BpeMEHH M COKPAIEHUE JJTUHBI

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBA3b MacChl C DHEPrued W UMIYJIHCOM
CBOOOIHOM YACTHULIBL. OHeprus IIOKOSI

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyna IlmaHka cBA3M dHEpPruu
dboToHA C ero 4yacToTOW. DHEPrus W UMITYIbC

dboToHa

7.1.2

OtkpeiTue u uccienoBanue ¢ororddexra.

OmnbiTel A.T'. CroneroBa. 3akoHb! poTod(hdexTa

7.1.3

VYpaBHeHue OiHiTeliHa a8 (oTodPdeKTa.

«Kpacnas rpanuna» gortoadpdexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.15

XUMHYECKOE JEMCTBHUE CBETA

7.1.6

Texnuueckue  ycTpoiicTBa:  (DOTODIEMEHT,




doTonaTuuk, CoTHEUHAs OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OmeiTel Pezepdopaa
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.

[Imanerapnas Mozesb aToMa

7.2.2

[Toctynatel bopa. M3mydeHue u mnoriomeHue
(OTOHOB TpH Mepexoe aToMa ¢ OJHOTO YPOBHS
SHepruu Ha Japyroi. Bunel cnektpos. Cnextp

YPOBHEW 3HEPIrUH aToMa BOAOpOJa

7.2.3

BouHoBeIe cBolicTBa yactull. BosHbl e bpoiiis.
KopnyckynsipHO-BOIHOBOM JTyaju3M.

Judpakuus 37eKTpOHOB Ha KpHUCTaIax

7.2.4

CnoHTaHHOE U BBIHY>KICHHOC H3JIYyYCHHUC.

YCeTpoicTBO M MPUHIUTT paOOTHI Jiazepa

7.2.5

TexHuueckue  yCTpOWCTBA: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Ha6mronenue

JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meto bl HaOIIOAEHUS u perucTpanuu

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKphITHE PaIOaKTUBHOCTH. OnBITHI
Pesepdpopna  mo OTIpE/ICIICHUO cocTaBa
panuoakTuBHOrO M3nmydenus. CBoiicTBa ambda-,
Oera-, raMMma-u3Iy4eHus. Binusnue

pPaaruOaKTUBHOCTHU HaA JKXUBbLIC OPIaHHU3MbI

7.3.3

OtkpbiTHe npoToHa M HelTpoHa. HykinonHas
mozensb siapa Ieitzenbepra — VBaneHko. 3apsin

Aapa. MaccoBoe 4ucio sapa. H3o0Tombl

7.3.4

Anbda-pacnaa. DIEeKTpOHHBIA U MO3UTPOHHBIN
Oera-pacna. lNamma-usnyuenue. 3aKoH

paaAnuOaKTUBHOI'O paciiaaa

7.3.5

SHCPFHSI CBJ3U HYKJIIOHOB B sAAPC. ﬂHCpHBIC




cuibl. Jledext Macchl sapa

7.3.6

SInepHble peakuuu. [lenenue U CUHTE3 sSAep

7.3.7

SnepHbii  peakrtop. TepMOSIEpHBIA CHUHTE3.
[IpoGnemsl u IIEPCIEKTHUBBI AIEPHOU
OHEPreTUKU. DKOJIOTMUYECKUE ACHEKThl SJEpPHOMN

SHEPreTUKU

7.3.8

OnemeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

DOyHIaMEHTAIbHBIE B3aUMOIEHCTBUS

7.3.9

TexHuueckue yCTpONCTBA: JO3UMETP, Kamepa

Bunbcona, sinepHsbIif peakTop, aroMmHas oomba

7.3.10

[IpakTnueckue pabotel. MccnenoBanue TpekoB

yacTull (1o roTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mnoro neba. Co3Be3aus, sipkue 3BE3IbI,

IJIAaHETHI, UX BUAUMOC JIBUKCHUC

8.2

CounHeunast cucrema. [maHeTsl 3eMHOM TPYNITHI.
[11aHeThI-TUraHThl U UX CIYTHUKU, KapJIUKOBHIE

iadeTbl. Manble Teira CoOJTHEUHOU CUCTEMEI

8.3

Comnrne, ortocdepa u armochepa. ComHeunas

AKTUBHOCTDB

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIC XApPAKTEPUCTUKH: Macca,
CBETHMOCTb, pamuyc, TEMIIeparypa, HX
B3aMMOCBS3b. JlMarpamMma «CHEeKTPaJIbHBIA KJIACC
— CBETHMOCTDY. 3BE3 MBI IJIaBHOU
MOCJICIOBATENIPHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTDY U1 3BE3] IJaBHOM

IOoCIACA0OBAaTCIIBHOCTHU

8.6

HH#HPar###BuyrpeHtee CTpOEHHE 3BE3 1.
CoBpeMeHHbIE MPE/ICTABICHNS O MTPOUCXOKICHUN

1 3BOJIIOIIMHA COJ'IHI_Ia 1 3BE31. OTamnbl KU3HU 3BE31

8.7

Mneunsiii  Ilyte -  nHama  ['anmakrtuka.
CrnupanbHas CTPYKTypa lNanaktuky,

pacipeacicHuc 3Bé3,£[, rasa u neiid. Ilomoxxenue




u newxenne Coauna B Iamaxktuke. Ilnockas u

cepuueckas moACucTeMbI [ aTakTHKN

Tunsl ranakTuk. PaguoranakTMKd W KBas3apsbl.

88 UEpHble IbIpBI B gJIpax rajJakTHK
Bcenennas. Pacmupenue BceenenHoil. 3akoH
Xab0na. PaszOeranue ranaktuk. Bospact u
8.9 panunyc Bcenennol, teopusi bonbmoro B3pbiBa.
Mopens «ropsiuert Bceenennoi». PenmkroBoe
U3ITyYeHHE
MacmrabHas CTpYKTypa Bcenennoii.
8.10 MerarajiakTuka. Hepeménnsie  mpoOiemsl

aCTPOHOMUH




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox penakuuei
[TappenTtreBoit H.A. Axunonepnoe ob6mectBo «M3narensctBo «IIpocBenienue

» @usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakuueit [lappentreBoit H.A. AxunonepHoe o6mectBo «3naTenscTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
1. B. ®@. IlTunoB «®u3uka: 10—-11 xnaccel: [loypouHoe niaHupoBaHKUE
2. IlerpoBa M.A., Kynpssues B.B. «®usuka. 10-11 knaccel. ba3oBbiil ypoBEHb.

MGTO,ZII/I‘IGCKOG TocoOHe.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1.http://experiment.edu.ru

2.http://school-collection.edu.ru

3.http://fcior.edu.ru

4.http://www.fizika.ru

5.http://college.ru/fizika/

6.http://kvant.mccme.ru/



7.http://class-fizika.narod.ru/index.htm

8.http://physics.nad.ru/physics.htm.






